IN THE CLAIMS

CLAIM 1 (Currently Amended) A supsrconducting apparatus comprising; a composition
having a transition temperature greater than or equal to 26°K, the composition ineluding-
a-rare-earth-or-rare-earth-like-element.-a-transition-metal-element capable of exhibiting
multivalent states and oxygen:-including- comprising at least one phase that exhibits
superconductivity at temperature greater than or equal to 26°K, a means temperature

controller for capable of maintaining said composition at said temperature {0 exhibit said

superconductivity and mean a current scurce for capable of passing an electrical

syperconducting current through said composition while exhibiting said

superconductivity _ and said composition comprising a transition metal. oxygen and at

least one element selected from the group consisting of a first element group, a second

alement group and combinations thereof. wherein said first element group comprises

rare earth elements, rare earth-like slements and Group 1B elemenis and said second

element group comprises alkaline earth elemenis and Group HA elements.

CLAIM 2 (Previously Presented) The superconducting apparatus of claim 1, further
including an alkaline earth element substituted for at least one atom of said rare earth or

rare earth-like element in said compaosition.

CLAIM 3 (Previously Presented) The superconducting apparatus of claim 2, where said

transition metal is Cu.

CLAIM 4 (Praviously Presented) The superconducting apparatus of claim 3, where said
alkaline earth element is selected from the group consisting of B, Ca, Ba, and Sr.

CLAIM 5 (Previously Presented) The superconducting apparatus of claim 1, where said
transition metal element is selected from the group consisting of Cu, Ni, and Cr.
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CLAIM 6 (Previously Presented) The superconducting apparatus of claim 2, where said
rare earth or rare earth-like element is selected from the group consisting of La, Nd, and
Ce.

CLAIM 7 (Previously Presented) The superconducting apparatus of claim 1, where said

phase is crystalline with a perovskite-like structure.

CLAIM 8 (Previously Presented) The superconducting apparatus of claim 2, where said
phase is crystalline with a perovskite-like structure.

CLAIM 9 (Previously Presented) The superconducting apparatus of claim 1, where said

phase exhibits a layer-like crystailing structure.

CLAIM 10 (Previously Presented) The superconducting apparatus of claim 1, where

said phase is a mixed copper oxide phase.

CLAIM 11 (Previously Presented) The superconducting apparatus of claim 1, where
said composttion s comprised of mixed oxides with alkaline earth doping.

CLAIM 12 (Currently Amended) A superconducting combination, comprising. a

superconduciive oxide having a transition temperature greater than or equal to 267K,

means g current source for capable of passing a superconducting electrical current

through said composition while said composition is at a temperature greater than or

equal to 26°K and less than said transition temperature, and

copling-means g temperature controller fer capable of cooling said compaosition to a

superconducting state at a temperature greater than or equal to 26°K_and;

said superconducting oxide comprises a fransition metal and at least one glement

selected from the group consisting of a first element group, a second element group and
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combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group A slements

CLAIM 13 (Currently Amended) The combination of claim 12, where said
superconductive-composition-includes-a-transition-metal oxide comprises a lavered

structurs.

CLAIM 14 (Currently Amended) The combination of claim 12, where said
superconductive composition oxide includes comprises Cu-oxide.

CLAIM 15 (Currently Amended) The combination of claim 12, where said
superconductive composition-includes gxide comprises a mullivalent transition metal;-

CLAIM 16 (Oniginal) The combination of claim 15, where said transition metal is Cu.

CLAIM 17 (Currently Amendead) The combination of claim 15, where said additional-
slementis-a-rare-sarth-or-rare-earth-like-element superconductive oxide comprises a

lavered struciure.

CLAIM 18 (Currently Amended) The combination of claim 15, where said additional-
elemant-is-an-alkaline-earth-element superconductive oxide comprises a multiphase

material comprising a superconductive phase.

CLAIM 19 (Currently Amended) The combination of claim 12, where said composition-

weludes superconductive oxide comprises a perovskite-like superconducting phase.

CLAIM 20 (Currently Amended) The combination of claim 12, where said composition-
includes superconductive oxide comprises a substituted transition metal oxide.
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CLAIM 21 (Currently Amendead) The combination of claim 20, where said substituted
transition metal oxide inchades comprises a multivalent transition metal element.

CLAIM 22 (Qriginal) The combination of claim 20, where said substifuted transition

metal oxide is an oxide of copper.

CLAIM 23 (Original} The combination of claim 20, where said substifuted transition

metal oxide has a layer-ike structure.

CLAIM 24 (Currently Amended) An apparatus comprising:

a transition metal oxide having a phase therein which exhibiis a superconducting state

at a critical temperature greater than or equal {o of 26°K,

means a temperature controller for capable of lowering the temperature of said material

at least to said critical temperature to produce said superconducting stata in said phase,

and

means g current source for capable of passing an electrical superconducting current
through said transition metal oxide while it is in said superconducting state,_and;

said transition metal oxide comprising at least one element selected from the group

consisting of a first element group. a second slement group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group HIB elements and said second element group comprises alkaline

earth elements and Group HA slements

CLAIM 25 (Previously Presented) The apparatus of claim 24, where said transition

metal oxide is comprised of a transition metal capable of exhibiting multivalent states.
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CLAIM 26 (Previously Presented) The apparatus of claim 24, where said transition

metal oxide is comprised of a Cu oxide.

CLAIM 27 (Currently Amended) A superconducting apparatus comprising; a
composition having a transition temperature greater than or equal to 26°K, said
composition being a substituted Gu-oxide-including fransition metal oxide comprising a

superconducting phase having a structure which is structurally substantially similar to

the orthorhombic-tetragonal phase of said composition, means a lemperature controller

for capable of maintaining said composition at a temperature greater than or equal to
said transition temperature 1o put said composttion in a superconducting state; and
means a current source for capable of passing current through said composition while

in said superconducting state., said transition metal oxide comprising at least one

element selected from the group consisting of a fwst element group, a second slement

group and combinations thereof, wherein said first elemant group comprises rare earth

alements, rare earth-like elements and Group lIIB elements and said second element

group comprises alkaline earth elements and Group lIA elements

CLAIM 28 (Currently Amended) The A superconducting apparatus eof-claim-24,
COMPrising: a composition having a fransition temperature greater than or egual to

26°K, said composition being a substituted Cu-oxide including a superconducting phase

having a structure which is structurally substantially similar to the orthorhombic-

tetragonal phase of said compaosition, means a temperature controller capabile of

maintaining said composition at a temperature greater than or equal to said transition

temperature to put said compastion in a superconducting state: and means a current

source capable of passing current through said composition while in said

superconducting state.

wherein said substituted Cu-oxide includes a rare earth or rare earth-like element.

CLAIM 28 (Currently Amended) The A superconducting apparatus of-slaim-27,
comprising: & compaosition having a transition temperaiure greater than or equal to

26°K, said composition being a substituted Cu-oxide including a supercenducting phase
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having a structure which is structurally substantially similar to the orthorhombic-

tetragonal phase of said composition, means a temperature controller capable of

maintaining said compaosition at a temperature greater than or equal to said transition
temperature to put said composition in a superconducting state: and means g current

source capable of passing current through said composition while in said

superconducting state, wherein said substituted Cu-oxide includes an alkaline earth

glement.

CLAIM 30 (Previously Presented) The superconducting apparatus of claim 29, where

said alkaline earth element is atomically large with respect to Cu.

CLAIM 31 (Previously Presented) The superconducting apparatus of claim 27, where
said composition has a crystalline structure which enhances electron-phonon
interactions to produce superconductivity at a temperature greater than or equal to
26°K.

CLAIM 32 {Previously Presented) The superconducting apparatus of claim 31, where
sad crystaliine structure is layer-like, enhancing the number of Jahn-Teller polarons in

said composition.

CLAIM 33 (Currently Amended) A superconducting apparatus comprising; a an element

comprising a composition capable of carrying a superconductive current flowing therein

having a superconducting onset temperature greater than or equal 1o 26°K, the
composition being comprised of a copper oxide doped with an alkaline earth element
where the conceniration of said alkaline sarth element is near to the concentration of
said alkaline earth element where the superconducting copper oxide phase in said

compaosition undergoss an orthorhombic (o tetragonal structural phase transition,

CLAIM 34 (Currently Amended) A superconducting apparatus comprising: a

composition having a superconducting onset temperature greater than or equal to 26°K -

a-composition being comprised of a mixed copper oxide doped with an element chosen
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to result in Cu™ ions in said composition and a means current source for capable of

passing a superconducting current through said superconducting composition, and said

composition comprising at least one element selected from the group consisting of a
first element group, a second element group and combinations thereof, wherein said

first element group comprises rare earth elements, rare earth-like elements and Group

HIB elements and said second element group comprises atkaline earth elements and

Group A elements.

CLAIM 35 (Currently Amended) The A superconducting appraratus-ef-claim-34_
comprising: an slement comprising a superconducting onset temperature greater than

or equal to 26°K. a composition being comprised of a mixed copper oxide doped with an

element chosen to result in Cu®' jons in said composition and a current source for

capable of passing a superconducting current through said superconducting

composition wherein said doping slement includes an alkaline earth element.

CLAIM 36 (Currently Amended) A combination comprising:

a composition having a superconducting onset temperature greater than or equal to

26°K, said composition being comprised of a substituted copper fransition metal oxide

exhibiting mixed valence states and at least one other element in ifs crystalline

structure,

means-a current source for capable of passing a superconducting electrical current

through said composition while said composition is at a temperature greater than or
equal to 26°K and less than said superconducting onset temperature, and

cooling-means a temperaiure controller for capable of cooling said composition to a

superconducting state at a temperature greater than or equal to 26°K_and

said at least one other element comprising at least one slemert selected from the group

consisting of a first element group, a second element group and combinations thereof,

Serial No.. 08/479810
Page 28 of 301 YOR919870074U856



wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 37 (Currently Amended) A combination comprising:

a composition having a superconducting onset temperature greater than or equal {o

26°K, said composition comprising a substituted copper oxide exhibiting mixed valence

states and at least one other element in its crysialline structure,

a current source capable of passing a superconducting electrical current through said

composition while said compeosition is al a temperature greater than or equal 1o 26°K

and less than said superconducting onset temperaturs,

a temperature controller capable of cooling said composition to a superconducting siate

at a temperature greater than or equal to 26°K.. and

Fhe-combination-of claim-36; wherein said at least one other element is an alkaline

earth element.

CLAIM 38 (Currently Amended) The combination of claim 36, wherein said composition
metal-oxide s a copper oxide and said at least one other element is an element which

results in Cu®" ions in said composition.

CLAIM 38 {Currently Amended) The combination of claim 36, wherein said composition
metal-oxide s a copper oxide and said at least one other element is an slement chosen

to result in the presence of both Cu™ and Cu™ ions in said composition.

CLAIM 40 {Currently Amended) An apparatus comprising; a superconductor exhibiting

a superconducting onset at an onset temperature greater than or equal to 26°K, said
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superconductor being comprised of at least four elements, none of which is itself
superconducting at a temperature greater than or equal to 26°K, means g temperature

controller for capable of maintaining said superconductor at an operating temperature in

excess of said onset temperature {0 maintain said superconductor in a superconducting
state and means g current source for capable of passing current through said

superconductor while in said superconducting state and said superconductor

gomprising a transition metal, oxygen and at least one element selected from the group

consisting of a first element group, a second slement group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 41 (Currently Amended) The apparatus of claim 40, where said-slements-

nelude-a-transition-metal-and-oxygen superconductor comprises a layered structure.

CLAIM 42 (Currently Amended) -A-apparatus An apparatus having comprising: a
superconducting onset temperature greater than or equal {0 26°K, said superconducior

being a doped transition metal oxide, where said transition metal is itself non-
stperconducting and means a curent source for capable of passing a superconducting

elactric current through said composition said {ransition metal oxide comprising at least

one element selected from the group consisting of a first element group, a second

element group and combinations thereof, wherein said first element group comprises

rare earth elementis, rare sarth-like elements and Group B selements and said second

element group comprises alkaline earth elements and Group HA elements

CLAIM 43 (Previously Presented} The apparatus of claim 42, where said doped

transition metal oxide is multivalent in said superconductor.

CLAIM 44 (Previously Presented) The apparatus of claim 42, further including an
element which creates a mixed valent state of said transition metal.
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CLAIM 45 (Previously Presented) The apparatus of claim 43, where said transition

metal is Cu.

CLAIM 46 (Currently Amended) An apparatus having comprising. a superconducior
having a supserconducting onset temperature greater than or equal 1o 26°K, said
superconductor being an oxide having multivalent oxidation states and including a
metal, said oxide having a crystalline structure which is oxygen deficiant and a means a_

current source for capable of passing a superconducting electric current through said

superconductor,said metal being a transition metal, and comprising at least one

element selected from the group consisting of a first element group, a second slemeant

group and combinations thereof. wherein said first element group comprises rare earth

elements, rare earth-like elements and Group HIB elements and said second element

group comprises alkaline earth elements and Group lIA elements

CLAIM 47 (Previously Presented) The apparatus of claim 46, where said transition

metal is Cu.

CLAIM 48 (Currently Amendead) A superconductive apparatus comprising; a
superconductive composition comprised of a transition metal oxide having substitutions
therein, the amount of said substitutions being sufficient to produce sufficient electron-
phonon interactions in said compaosition that said composition exhibiis a
superconducting onset at temperatures greater than or equal to 26°K, and a source of
current for capable of passing a superconducting electric current through said
superconductor, and said superconductive composition comprising a fransition metal,

oxyvaen and at least one elaement selected from the group consisting of a first element

group, a second element group and combinations thereof, wherein said first element

group comprises rare earth elements, rare sarth-like elemenis and Group lIB elements

and said second element group comprises alkaline earth elements and Group HA

alaments.
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CLAIM 48 (Previously Presented) The superconductive apparatus of claim 48, where
said transition metal oxide is multivalent in said composition.

CLAIM 50 (Previously Presented) The superconductive apparatus of claim 48, where
said transition metal is Cu.

CLAIM 51 (Currently Amended) T
superconductive apparatus comprising: a superconductive composition comprised of a

transition metal oxide having substitutions therein. the amount of said substitutions

being sufficient to produce sufficient electron-phonon interactions in said composition

that said composition exhibils a superconducting onset at temperatures greater than or

equal o 26°K. and a source of currant capable of passing a superconducting electric

current through said superconductor. wherein said substitutions include an alkkaline

earth slement.

CLAIM 52 (Currently Amended) ¥
superconductive apparatus comprising: a superconductive composition comprised of a

transition metal oxide having substitutions therein, the amount of said substitutions

being sufficient to produce sufficient electron-phonon interactions in said composition

that said composition exhibits a superconducting onset at temperatures greater than or

equal o 26°K. and a source of currant capable of passing a superconducting electric

current through said superconductor., wherein said substitutions include a rare earth or

rare earth-like element.

CLAIM 53 (Currently Amended) A superconductive apparaius comprised-of-a-copper-
oxide-comprising. an element comprising a composition capable of carrving a

superconductive current flowing therein comprising having a layer-like crystalline

structure and at least one additional element substituted in said crystalline structure,
said structure being oxygen deficient and exhibiting a superconducting onset

temperature greater than or equal to 26°K_and said composition comprising a transiion

metal, oxygen and af least one element selected from the group consisting of a first
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element group, a second element group and combinations thereof, wherein said first

element group comprises rare earth elements. rare earth-like elements and Group HIB

elements and said second element group comprises alkaline earth elements and Group

HA elements.

CLAIM 54 (Curretnly Amended) The superconductor of claim 53, where said additional

element creates a mixed valent state of said copper-oxida fransition metal in said

superconductor,

CLAIM 55 (Currently Amended) A combination, comprising:

a transition metal oxide having an superconducting onset temperature greater than
about 26°K and having an oxygen deficiency, said transition metal being non-
superconducting at said superconducting onset temperature and said oxide having

multivalent states,

means acurrent source for capable of an electrical superconducting current through

said oxide while said oxide is at a temperature greater than or equal to 26°K, and

cochng-means a temperature controlier for capable of cooling said oxide ina

superconducting state at a temperature greater than or equal to 26°K_and

said fransition metal oxide comprising at least one elemeant selected from the group

consisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elemenis, rare sarth-like

elements and Group HIB elements and said second slement group comprises alkaline

earth elements and Group HA elements.

CLAIM 56 (Original} The combination of claim 55, where said transition metal is Cu.

CLAIM 57 (Currently Amendad) A combination including comprising;
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a superconducting oxide having a superconducting onset temperature greater than or
equal fo 26°K and containing at least 3 elements which are non-superconducting at said
onset temperature,

means a current source for capable of a superconducting current through said oxide

while said oxide is maintained at a temperature greater than or equal to 26°K, and

means atemperature controller for capable of mainiaining said oxide in a

superconducting state af a temperature greater than or equal to 26°K and less than said
superconductive onset femperature,_and

said superconducting oxide comprising a transition metal and at least one clement

selected from the group consisting of a first elemeant group, a second element group and

combinations thereof. wherein said first element group comprises rare earth elements,

rare aarth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 58 (Currently Amended) A combination.-comprised-of comprising:

a copper transition metal oxide supsrconductor having a superconducior onset

temperature greater than about 26°K including an element which results in a mixed
valent state in said oxide, said oxide being crystaliine and having a layer-like structure,

meaans a current source for capable of a superconducting current through said sepper

transition metal oxide while it is maintained at a temperature greater than or equal {o

26°K and less than said superconducting onset temperature, and

meaans a temperature controller for-capable of cooling said eppper transition metal oxide

to a superconductive state at a temperalure greater than or equal to 26°K and less than
said superconducting onset temperature, and
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said transition metal oxide comoprising at least one element selected from the group

consisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

slements and Group lB elements and said second element group comprises alkaline

earth elements and Group A elements.

CLAIM 58 (Currently Amended) A combination;-cemprised-of comprising:

a ceramic-like material having an onset of superconductivity at an onset temperature

greater than or equal {o 26°K,

means a current source for capable of providing a superconducting electrical current

through said ceramic-like material while said material is maintained at a temperature

greater than or equal {0 26°K and less than said onset temperature, and

means g temperature controller fer capable of cooling said superconducting ceramic-

like material {o a superconductive state at a temperature greater than or equial {0 26°K
and less than said onset temperature, said material being superconductive at
temperatures below said onset {emperature and a ceramic at temperatures above said

onset temperature, and

said ceramic-like material comprising a transition metal, oxygen and at least gne

alament selected from the group consisting of a first element aroup, a second element

group and combinations thereof, wherein said first element group comprises rare sarth

slements. rare earth-like slements and Group HIB elements and said second element

group comprisas alkaline earth elements and Group llA elements .

CLAIM 80 (Currently Amended) An apparatus comprised-of comprising: a transition
metal oxide, and at least one additional element, said superconductor having a distorted
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crystalline structure characterized by an oxygen deficiency and exhibiting a
superconducting onset temperature greater than or equal to of 26°K| a source of current
for capable of passing a superconducting electric current in saud transition metal oxide,
and a cooling apparatus for capable of maintaining said transition metal oxide below
said onset temperature at a temperature greater than or equal to 26°K_and

asid transition metal oxide comprising at least one slement selacted from the group

consisting of a first element group, a second slement group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group HA elements

CLAIM 61 (Previously Presented) The apparatus of claim 80, where said transition
metal s Cu.

CLAIM 82 (Currently Amended) An apparatus comprisad-of comprising: a transition
metal oxide and at least one additional element, said superconductor having a distorted
crystaliine structure characterized by an oxygen exceass and exhibiting a
stperconducting onset temperature greater than or equal to 26°K, a source of current
for capable of passing a superconducting electric current in said transition metal oxide,
and a cooling apparatus for capable of maintaining said {ransition metal oxide below

said onset temperature and at a temperature greater than or equal 1o of 26°K _and

asid transition metal oxide comoprising at least one element selacted from the group

consisting of a first element group, & second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group A elements

CLAIM 63 (Previously Presented) The apparatus of claim 62, where said transition
metal is Cu.
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CLAIM 64 (Currently Amended) A combination, comprising:

a mixed copper transition metal oxide composition having enhanced polaron formation,

said compuosition including an element causing said copper {ransition metal to have a

mixed valent state in said composition, said composition further having a distoried

pctahedral oxygen environment leading to a T, greater than or equal to 26°K,

means-a current source for capable of providing a superconducting current through said

composition at temperatures greater than or equal {o 26°K and less than sawd T,, and

coeoling-means-a temperature controlier for capable of cooling said composition to a

temperature greater than or equal to 26°K and less than said T and

asid transition metal oxide comprising at least one element selected from the group

gansisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B elements and said second element group comprises alkaline

earth elements and Group 1A elements

CLAIM 65 (Cumently Amended) An agpparatus comprising; a compaosition exhibiting
superconductivity at temperatures greater than or equal {0 26°K, said composition being
a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or near
rare earth element, AE is an alkkaline earth element, TM is a multivalent transition metal
element having at least two valence states in said composition, and O is oxygen, the
ratio of the amounts of said transition metal in said two valence states being determined
by the ratio RE : AE, a source of current for capable of passing a superconducting
electric current in said transition metal oxide, and a cooling apparatus for capable of
maintaining said transition metal oxide below said onset temperature and at a

temperature greater than or equal to 26°K
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CLAIM 66 (Currently Amended) An apparatus comprising; a superconductive
composition having a transition temperature greater than or equal to 26°K, the
composition including a multivalent transition metal oxide and at least one additional
element, said composition having a distorted orthorhombic crystalline structure, a
source of current for capable of passing a superconducting slectric current in said
transition metal oxide, and a cooling apparatus for capable of maintaining said transition
metal oxide below said onset temperature and at a temperature greater than or equal o

26°K,_and said at least one additional element comprising al least one element selected

from the group consisting of a first element group, a second element group and

combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 67 (Previously Presented) The apparatus of claim 66, where said transition

metal oxide is a mixed copper oxide.

CLAIM 88 (Currently Amended) The-apparatus-of claim-67;
An apparatus comprising: a superconductive composition having a fransition

temperature greater than or egual fo 26°K, the composition including a multivalent

transition metal oxide and at least one additional element, said compaosition having a

distorted orthorhombig crystalline structure, a source of current for capable of passing 8

superconducting electric current in said transition metal oxide, and a cooling apparatus

capable of maintaining said transition metal oxide below said onsst temperature and at

a temperature greater than or equal to 26°K wherein said one additional element is an

alkaline sarth slement.

CLAIM 69 (Currently Amended) A superconductive combination, comprising:

a superconducting composition exhibiting a superconducting fransition temperature
greater than or equal {0 26°K, said compaosition being a transition metal oxide having a

distorted orthorhombic crystalline structure, and
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means a current source for capable of passing a superconducting electrical current

through saud composition while said composition is at a temperature greater than or
equal to 26°K and less than said superconducting transition temperature, and

said transition metal oxide comprising at least one element selected from the group

gonsisting of a first element group, a second element aroup and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comuprises alkaline

earth elements and Group A elements.

CLAIM 70 (Original) The combination of claim 69, where said transition metal oxide is a

mixed copper oxide.

CLAIM 71 (Currently Amended)

A superconductive combination. comprising:

a superconducting composition exhibiting a superconducting transition temperaiure

greater than or equal o 26°K. said composition being a transition metal oxide having a

distorted orthorhombic crystalline structure, and

a current source capable of passing a superconducting electrical current through said

composition while said composition is at a temperature greater than or equal to 26°K

and less than said superconducting transition temperature;

said transition metal oxide is g mixed copper oxide:

The-combination-of elaim-70; wherein said mixed copper oxide includes an alkaline

garth element
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CLAIM 72 (Original) The combination of claim 71, where said mixed copper oxide
further includes a rare earth or rare earth-like element.

CLAIM 73 (Witdrawn, Currently Amended) An apparatus comprising; an element

capable of caying a superconductive current comprising comprising a composition of

matter comprising a superconducting onset temperature greater than or equal {0 26°K,

said composition of matter made by a method comprising the steps of.

preparing powders of oxygen-containing compounds of a rare earth or rare earth-like
element, an alkaline earth element, and copper,

mixing said compounds and firing said mixture to create a mixed copper oxide
camposition including said alkaline earth element and said rare earth or rare earth-like

glement, and

annealing said mixed copper oxide composition at an elevated temperature less than
about 950°C in an atmosphere including oxygen to produce a superconducting
composition having a mixed copper oxide phase exhibiting a superconducting onset
temperature greater than or equal to 267K, said superconducting composition having a
layer-like crystalline structure after said annealing step.

CLAIM 74 (Withdrawn, Currently Amended) The methed apparatus of claim 73, whers
the amount of oxygen ncorporated into said composition is adjusted by said annealing
step, the amount of oxygen therein affecting the critical temperature T, of the
superconducting composition.

CLAIM 75 (Withdrawn, Currently Amended) An apparatus comprising; an element

capable of caying a superconductive current comprising a composition of matter for

carrying a superconductive current comprising a superconducting onset temperature
greater than or equal {o 267K, said superconductor being comprised of a rare earth or
rare earth-like element (RE), an alkaline earth element (AE), copper (CU), and oxygen
{O) and having the general formula RE-AE-CU-Q, said composition being made by a
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method including the steps of combining said rare earth or rare sarth-like element, said
alkaline earth element and said copper in the presence of oxygen {o produce a mixed
copper oxide including said rare earth or rare earth-like element and said alkaline earth
element therein, and

heating said mixed copper oxide {0 produce a superconductor having a crystalline layer-
like structure and exhibiting a superconducting onset temperature greater than or equal
to 26°K the critical transition temperature of said superconductor being dependent on
the amount of said alkaline earth element therein.

CLAIM 76 {Withdrawn) The apparatus of claim 75, where said heating step is done in

an atmosphere including oxygsn.

CLAIM 77 (Currently Amended) A combination, comprising:

a mixad copper oxide composition including an alkaline earth element {Ak) and a rare
earth or rare earth-like element {RE), said composition having a layer-like crystalline
structure and mulfi-valent oxidation states, said composition exhibiting a substantially
zero resistance to the flow of elecirical current therethrough when coocled to a
superconducting state at a temperature greater than or equal to 26°K, said mixed
capper oxide having a supsrconducting onset temperature greater than or equal to
26°K, and

electrical-means a current source for capable of passing an electrical superconducting

current through said composition when said composition exhibits substantially zero
resistance at a temperature greater than or equal {o 26°K and less than said onset

temperature.
CLAIM 78 (Original} The combination of claim 77, where the ratio (AE,RE) : Cuis

substantially 1:1.
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CLAIM 79 (Currently Amended) The combination of ¢claim 77, where the ratio (AE RE) :
Cu is substantially {{1:1]] 2.1

CLAIM 80 (Qriginal) The combination of claim 77, wherein said crystalline structure is
perovskite-like,

CLAIM 81 (Original} The combination of claim 77, where said mixed copper oxide

compaosition has a non-stoichiometric amount of oxygen therein.

CLAIM 82 (Withdrawn, Currently Amended) An apparatus comprising; an element
capable of carrving a superconductive current supercenddeter comprising a

superconduciing onset temperature greater than or equal to 267K, said superconductor
being comprised of a rare earth or rare earth-like element (RE)}, an alkaline earth
element {AE), a transition metal element (TM), and Oxygen (O) and having the general
formula RE-AE-TM-0, said superconductor being made by a method including the steps
of combining said rare earth or rare earth-like element, said alkaline earth element and
satd transition metal element in the presence of oxygen to produce & mixed transition
metal oxide including said rare earth or rare earth-like element and said alkaline earth

slement therein, and

heating said mixed {ransition metal oxide to produce superconductor having &
crystalline layer-like struciure and exhibiting a superconducting onset temperature
greater than or equal to 26°K, said superconductor having a non-stoichiometric amount

of oxygen therein.

CLAIM 83 (Witdrawn) The apparatus of claim 82, where said transition metal is copper.

CLAIM 84 (Currently Amended) A superconducting combination, comprising:

a mixed transition metal oxide composition containing a non-stoichiometric amount of
oxygen therein, a transition metal and at least one additionatl element, said composition
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having substantially zevo resistance o the flow of electricity therethrough when cooled
o a superconducting state at a temperature greater than or equal {0 26°K, said mixed
transition metal oxide has a superconducting onset temperature greater than or equal to
26°K, and

elestrical-means current source for capable of passing an electrical superconducting

current through said composition when said composition is in said superconducting
state al a temperature greater than or equal {0 267K, and less than said
superconducting onset femperature | and

said mixed transition metal oxide comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof. wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group A elements.

CLAIM 85 (Original} The combination of claim 84, where said transition metal is copper.
CLAIM 86 (Currently Amended) An apparatus comprising:

a composition including a transition metal, a rare earth or rare earth-like element, an
alkaline earth element, and oxygen, where said composition is a mixed transition metal
oxide having a non-stoichiometric amount of oxygen therein and exhibiting a

superconducting onset temperature greater than or equal {o 26°K,

means atemperature controller for capable of maintaining said composition to said

superconducting state at a temperature greater than or equal t0 26°K and less than said
stperconducting onset temperailure, and

means a current source for capable of passing an electrical current through said

composition while said composttion is in said superconducting state.
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CLAIM 87 (Allowed) The apparatus of claim 86, where said transition metal is copper.

CLAIM 88 (Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K,

a cooler for capable of cooling said composition to a temperature greater than or equal
to 26°K at which temperature said compaosition exhibits said superconductive state, and

a current source for capable of passing an electrical current through said compaosition

while said composition is in said superconductive state |, and

said composition comprising a transition metal oxygen and at least one element

selected from the group consisting of a first element group. a second element group and

combinations thereof wherein said first element group comprises rare earth elemenis

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group 1A elements.

CLAIM 88 (Currently Amended) The apparatus of claim 88, wherein said compasition-is-
comprised-of-a transition metal exide-is_copper.

CLAIM Q0 (Currently Amended) The apparatus of claim 88, where said composition-is-
comprsed-of-a-fransition metal exide is mullivalent.

CLAIM 91 (Currently Amended) A combination, comprising:

a composition exhibiting the onsat of a DC substantially zero resistance state at an

onset temperature in excess of 30°K, and
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means a current source for capable of passing an elsctrical current through said

composition while it is in said substantially zero resistance state,_and

said composition comprising a transition metal, oxygen and at least one element

selected from the group consisting of a first element group, a second slement group and

combinations thereof. wherein said first element group comprises rare earth elements,

rare sarth-like elements and Group HIB elements and said second element group

comprises alkaline earth elements and Group A elements.

CLAIM 92 (Previously Presented) The combination of claim 81, where said composition
i a copper oxide.

CLAIM 93 (Currently Amended) An apparatus, comprising:

a mixed copper transition metal oxide material exhibiting an onset of superconductivity

at an onset temperaturse greater than or equal to 26°K, and

means a current seurce for producing an electrical current through said copper oxide

material while it s in a superconducting state at a temperature greater than or equal to
26°K,_and

said transition metal oxide comprising at least one element selestad from the group

consisting of a first element group, & second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 94 (Currrently amended) The apparatus of claim 83, where said copper mixed

transition metal oxide material exhibits a layer-like crystalline structure.

CLAIM @5 (Currently Amended) The apparatus of claim 93, where said said copper
mixed transition metal oxide material exhibits a mixed valence state.

Serial No.. 08/479810
Page 45 of 301 YOR919870074U856



CLAIM 96 (Currently Amendad) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K|
comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition comprising a copper-oxide compound having a layer-type
perovskite-like crystal structure, the composition having a superconductor transition

temperature T, of greater than or equal (o 26°K;

(b} means a current source for capable of maintaining the superconductor element at a

temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(c) means a tlemperature controller for capable of causing an electric current o flow in

the superconductor element | and

said superconductive composition comprising a transition metal, oxvaen and at least

one element selected from the group consisting of a first element group, a second

element group and combinations thereof. wherein said first element group comprises

rare earth elements, rare earth-like slements and Group 1B elements and said second

element aroup comprises atkaline earth elements and Group HA elemsants.

CLAIM 97 (Currently Amended) The superconductive apparatus according to claim 86
in which the copper-axide compound of the superconductive composition includes

comprises a copper-oxide and at leas! one rare-earth or rare-earth-ike elemsant and at

least one aikaline-earth element.

CLAIM 98 (Previously Presented) The superconductive apparatus according to claim 97

in which the rare-sarth or rare-earth-like element is lanthanum.
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CLAIM 98 (Previously Presented) The superconductive apparatus according to claim 97
i which the alkaline-earth element is barium.

CLAIM 100 (Currently Amended) The superconductive apparaius according to claim 96
i which the cepper-exide compound of the superconductive composition includes

comprises a mixed valent copper {ransition metal ions.

CLAIM 101 {Currently Amended) The superconductive apparatus according to claim
100 in which the copper-exide compound includes comprises at least one element in a
nonstoichiometric atomic proportion.

CLAIM 102 (Currently Amended) The superconductive apparatus according to claim
101 in which oxygen is present in the copper-axide compound in a nonstoichiometric

atomic proportion.

CLAIM 103 (Currently Amendad) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layer-type perovskite-like crystal structure, the copper-oxide compound including at
least one rare-earth or rare-earih-like element and at least one alkaline-earth element,
the composition having & superconductivefresistive transition defining a
superconductivelresistive-transition temperaturs range between an upper limit defined
by a transition-onset temperature T. and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature T4, the transition-onset temperature T, being

greater than or equal {o 26°K;

(b} means a temperature controller for capable of maintaining the superconductor
element at a temperature below the effectively-zero-bulk-resistivity intercept

temperature Ty= Of the superconductive composition; and
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(c) means a current source for capable of causing an electric current to flow in the

superconductor element.

CLAIM 104 (Previously Presented) The superconductive apparatus according to claim
103 in which the rare-earth or rare-earth-like element is lanthanum.

CLAIM 105 (Previously Presented) The superconductive apparatus according to claim

103 in which the alkaline-earth element is barium.

CLAIM 106 (Previously Presented)} The superconductive apparatus according to claim
103 in which the copper-oxide compound of the superconductive compaosition includes

mixed valent copper ions.

CLAIM 107 (Previously Presented)} The superconductive apparatus according to claim
106 in which the copper-oxide compound includes at least one element in a

nonstoichiometric atomic proportion,

CLAIM 108 (Previously Presented) The superconductive apparatus according o claim
107 in which oxygen is present in the copper-oxide compound in a nonstioichiometric

atomic proportion.

CLAIM 108 (Currently Amended) A superconductive apparatus comprising, a
composition having a transition temperature greater than or equal to 26°K, the
composition including a-rare-earth-or-alkaline-earth-element; comprising a transition
metal element capable of exhibiting multivalent states and oxygen, including at least
one phase that exhibits superconductivity at temperature greater than or equal to 26%K,

means g temperature controller for capable of maintaining said composition at said

temperature to exhibit said superconductivity and means a current source for capable of
passing an electrical superconducting current through said composition while exhibiting

said superconductivity,_and the compositon comprising at least one element selected

from the group consisting of a first element group, a second element group and

Serial No.. 08/479810
Page 48 of 301 YOR919870074U856



combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group A slements

CLAIM 110 {Currently Amended) The combination superconductive apparatus of claim
16 109, where said additional-element-is-rare-earth-or-alkaline-earth-element

gomposition has a perovskite structure.

CLAIM 111 {Currently Amended) A device comprising: an element capable of carrying &

superconductive current comprising a superconducting transition metal oxide having a

superconductive onset temperature greater than or equal to 26°K, a temperature

controlier capable of mantaining said superconducting transition metal oxide being at a

temperature less than said superconducting onset temperature and-having-a-

.said superconductive transition metal oxide

comprising at least one element selected from the group consisting of a first element

aroup. a second element aroup and combinations thereaf, wherein said first element

group comprises rare earth elements rare earth-like elements and Group B slements

and said second element group comprises alkaline earth elements and Group HA

slements

CLAIM 112 (Currently Amended)} A device comprising; an element capable of carrying a

superconductive current comprising a superconducting copper-oxide composition
having a superconductive onset temperature greater than or equal 1o 26°K, a_
temperature controller capable of mantaining said superconducting copper-oxide

composition being at a temperature less than said superconducting onset temperature

and-having-a-superconducting current flowing - therein,_and said composition comprising

a fransition metal. oxvgen and at least one element selected from the group consisting

of a first element group, a second element aroup and combinations thereof, wherein

said first element group comprises rare earth elements, rare earth-like elements and

Group B elements and said second element group comprises atkaline earth elements

and Group HA elements.

Serial No.. 08/479810
Page 49 of 301 YOR919870074U856



CLAIM 113 {Currently Amended) A device comprising; an element capable of carrving &

superconductive current comprising a superconducting oxide compaosition having a

superconductive onset temperature greater than or equal to 26°K, a temperature

controller capable of mantaining said superconducting copper oxide being at a

temperature less than said superconducting onset temperature and-having 8-

W, said composition comprising at least one each

of rare earth, an alkaline earth, and copper.

CLAIM 114 (Currently amended) A device comprising: an element capable of carrying a

superconductive current comprising a superconducting oxide compaosition having a

superconductive onset temperature greater than or equal to 26°K, a temperature

controlier capable of mantaining said superconducting copper oxide being at a

temperature less than said supsrconducting onset temperature and-baving-a-
superconducting-current-flowing-therein, said composition comprising at least one each

of a group HIB elament, an alkaline earth, and copper.

CLAIM 115 {Currently Amended) A device comprising; an element capable of carrying a

superconductive current comprising a transition-metal-oxide composition having a T.

greater than or equal to 26°K earrying-a-superconducting-current ,_a temperature
controlier capable of mantaining said transition-metal-oxide composition is-maintained

at a temperature less than said T..,_and said composition comprising a transition metal,

oxvgen and at Isast one element selected from the group consisting of a first element

group. a second element group and combinations theregf, wherein said first element

group comprises rare earth elements. rare earth-like elements and Group B elements

and said second element group comprises alkaline earth elements and Group HA

elements.

CLAIM 116 (Currently Amended) An apparatus comprising; an element capable of

carrying a superconductive current comprising a transtion-metal-oxide composition

having a T, greater than or equal 1o 26°K carrying-a-superconducting-current current
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and a temperature condroller capable of malntaining said transition-metal-oxide

composition is-maintained at a temperature less than said T.._and said composition

comprising a transition metal, oxygen and at least one element selected from the group
consisting of a first element group. a second element group and combinations thereof,

wherain said first element group comprises rare earth elements, rare earth-like

elements and Group B elements and said second element group comprises alkaline

earth elements and Group A elements.

CLAIM 117 (Currently Amended) A structure comprising. an_element capable of

carrying a superconductive current comprising a transition-metal-oxide composition

having a T, greater than or equal to 26°K carrving-a-supercenducting-eurrent-and

wherein said composition comprising a transition melal, oxvaen and at least one

element selected from the group consisting of a fwst element group, a second slement

group and combinations thereof, wherein said first elemant group comprises rare earth

alements, rare earth-like elements and Group lIIB elements and said second element

group comprises alkaline earth elements and Group HA elemeants.

CLAIM 118 {Currently Amended) An apparatus comprising; an element capable of

carrying a superconductive current comprising a transition-metal-oxide composition

having a T, greater than or equal to 26°K sarrying-a-superconducting-eurrent,_and said

composition comprising a transition metal. oxygen and at least one element selected

from the group consisting of a first element group, a second element group and

combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 118 {Currently Amended) A device comprising; an element capable of carrying a

superconductive current comprising a copper oxide having a T, greater than or equal to

26°K carrying-a-supersondusting-current, said copper oxide is capable of being

maintained at a temperature less than said T, and said copper oxide comprising at least

one element selected from the group consisting of a first element group, a second
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element group and combinations thereof. wherein said first element group comprisas

rare earth elements, rare earth-like elements and Group 1B elements and said second

glement group comprises alkaling earth elements and Group HA elements

CLAIM 120 {Currently Amended) An apparatus comprising, an element capable of

carrying a superconductive current comprising a copper oxide having a T, greater than

or equal to 26°K carry . & temperature controller capable of

maintaining said copper oxide is-maintained at a temperature less than said T, and said
copper oxide comprising at least one element selected from the group consisting of a

first element group, a second element group and combinations thereof. wherein said

first element group comprises rare earth elements. rare earth-like elements and Group

HIB elements and said second elemsant group comprises alkaling earth elements and

Group HA elements

CLAIM 121 {Currently Amended) A device comprising; an element capable of carrying a

superconductive currant comprising a copper oxide having a T, greater than or equal to

26K carrying-a-supercondusting-surrent and said copper oxide comprising at least one

slement selected from the group consisting of a first element group, & second element

group and combinations thereof. wherein said first element group comprises rare earth

alaments, rare earth-lika elements and Group B elements and said second element

aroup comprises alkaline earth elements and Group A elemeants.

CLAIM 122 {Currently Amended) An apparatus comprising. an element capable of

carrying a superconductive current comprising & copper oxide having a 1. greater than

or equal to 26°K ea rent and said copper oxide comprising

at least one element selected from the group consisting of a first element group, &

secaond element aroup and combinations thereof, wherein said first element group

comprises rare earth elements, rare earth-like elements and Group 1IB elements and

said second element group comprises alkaline earth elements and Group HA elements.

CLAIM 123 (Currently Amended) A superconductive apparatus comprising:
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a compaosition of the formula Ba,La.sCusOy wherein x is from about 8.75 to about 1 and
y is the oxygen deficiency resulting from annealing said composition at temperatures
from about 540°C to about 950°C and for times of about 15 minutes to about 12 hours,
said composition having a metal oxide phase which exhibits a superconducting state at
a critical temperature greater than or equal to 26°K;

a means temperature controlier for capable of maintaining the temperature of said

composition at a temperature less than
said critical tamperature {0 induce said supsrconducting state in said metal oxide phase;
and

a means current socurce for capable of passing an electrical current through said

composition while said metal oxide phase is in said superconducting stats.

CLAIM 124 (Curently Amended) A device comprising; an element capable of carrying a

superconductive current comprising a composition of matter having a T, greater than or
equal to 26°K carpyi £

ant, said composition comprising at least
one each of a lIIB element, an alkaline earth, and copper oxide and a temperature

controller capable of mantaining said device-is-maintained composition of matter at a

temperature less than said T,

CLAIM 125 (Cumrently Amended) An apparatus comprising; an element capable of carryving

a superconductive cyrrent comprising a compaosition of matter having a T, greater than
or equal to 26°K camryi i

3, said composition comprising at

least one each of a rare earth, an alkaline earth, and copper oxide.

CLAIM 126 (Currently Amended) A device comprising; an element capable of carrying a

superconductive current comprising a composition of matter having a T, greater than or

equal to 26°K carrying a superconducting current, said composition comprising at least
one each of a rare sarth, and copper oxide.
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CLAIM 127 {Currently Amended) A device comprising; an element capable of carrving &

superconductive current comprising a composition of matter having a T, greater than or

equal 1o 26K carrying-a-supercondusting-current, said composition comprising at least
one each of a B element, and copper oxide.

CLAIM 128 (Currently Amended) A transition metal oxide device comprising; an_

glement capable of carrying a superconductive current comprising a T _greater than or

equal 1o 26°K and earying-a-superconducting-surrent; said transition metal oxide device

comprising a fransition meatal, oxygen and at least one element selected from the group

consigling of a first element group, a second element group and combinations thereof.

wherein said first element group comprises rare earth elemenis, rare sarth-like

glements and Group LB elements and said second elemeant group comprises alkaline

earth elements and Group HA elements..

CLAIM 129 (Currently Amendad) A copper oxide device comprising: an element

capable of carrving a superconductive current comprising a Te greater than or equal (o
26°K and carpy i
copper. oxvaen and at least one element selected from the group consisting of a first

ent said copper oxide device comprising a

alement aroup. a second element group and combinations therenf, wherein said first

element aroup comprises rare earth elements. rare earth-like elements and Group 1B

elements and said second element group comprises alkaline earth elemenis and Group

HA slements..

CLAIM 130 (Currently Amended) A superconductive apparatus comprising; a
composition having a transition temperature greater than or equal to 26°K, the
composition including a rare earth or Group I B element, a transition metal element
capable of exhibiting multivalent states and axygen, including at ieast one phase that
exhibits superconductivity at temperature greater than or equal to 26°K, a means

temperature controller for capable of maintaining said composition at said temperature

to exhibif said superconductivily and means g current source for capable of passing an
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electrical superconducting current through said compaosition which exhibiting said
superconductivity,

CLAIM 131 (Currently Amended) The combination-of claim-15,

A superconducting combination, comprising: a superconductive oxide having a

transition temperature greater than or egual 1o 26°K.

a current source for capable of passing a superconducting electrical current through

said composition while said composition is at a2 temperature greater than or equal to

26°K and less than said transition temperature, and

3 temperature controller for capable of cooling said compaosition 1o a superconducting

state at a temperature greater than or equal to 26°K:

where said superconductive composition includes a multivalent transition metal. oxvagen,

and at least one additional element;

where said additional element is a rare earth or Group Hi B element.

CLAIM 132 (Previously Presented} The combination of claim 12, where said

composition includes a substantially perovskite superconducting phase.

CLAIM 133 (Currently Amended) The-superconducting-apparatus-of-claim-27;

A supserconducting apparatus comprising. 8 composition having a fransition temperature

greater than or equal to 26°K._said composition being a substituted Cu-oxide including a

superconducting phase having a structure which is structurally substantially simifar to

the orthorhombic-tetragonal phase of said composition, a temperature coniroller

capable of maintaining said composition at a temperature grester than or equal {o said

transition temperature {o put said composition in a superconducting state; and g current
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source capable of passing current through said composition while in said

superconducting siate

where said substituted Cu-oxide includes a rare earth or Group il B element.

CLAIM 134 (Previously Presented) The combination of claim 71, where said mixed

copper oxide further includes a rare earth or Group Il B element.

CLAIM 135 (Currently Amended) A combination, comprising:

a mixed copper oxide composition including an alkaline earth element {AE) and a rare
earth or Group Il B element (RE), said composition having a substantially layered
crystalline structure and multi-valent oxidation states, said composition exhibiting a
substantially zero resistance to the flow of electrical current therethrough when in a
superconducting state at a temperature greater than or equal to 26°K, said mixed
copper oxide having a suparconducting onset temperature greater than or equal to 26°K

and,

elestrical-means a_current source for capable of passing an electrical superconducting

current through said composition when said composition exhibits substantially zerp
resistance at a temperature greater than or equal to 26°K and less than said onsst

temperature.

CLAIM 136 (Currently Amended} The combination of claim 77, where said crystalline

structure is substantially perovskite.

CLAIM 137 {Currently Amended) An apparatus comprising:

a composition including a fransition metal, a rare earth or Group Il B element, an

alkaline earth element, and oxygen, where said compaosition is a mixed transition metal

Serial No.. 08/479810
Page 56 of 301 YOR919870074U856



oxide having a non-stoichimetric amount of oxygen therein and exhibiting a
superconducting state at a temperature greater than or equal to 26°K,

means atemperature controlier for capable of maintaining said composition in said
superconducting state at a temperature greatear than or equal to 26°K, and less than
said superconducting onset temperature, and

means a current source for capable of passing an electrical current through said

composition while said composition is in said superconducting state.

CLAIM 138 {Currently Amended) The apparatus of claim 93, where said copper-

transition oxide material exhibits a substantially layered crystalline sfructure.

CLAIM 139 {Currently Amended) A supsrconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

compnising:

(a} a superconductor element made of a supsrconductive composition, the

superconductive composition consisting essentially of a copper-transition_metal oxide

compound having a substantially layered perovskite crystal structure, the composition

having a superconductor transition femperature T, of greater than or equal to 26°K;

(b} means glemperatre controller for capable of maintaining the superconductor

element at a temperature greater than or equal {o 26°K and below the superconductor
transition temperature T, of the superconductive composition; and

(c) means a current source for capable of causing an slectric current to flow in the

superconductor element,_and

(d) at least one element selected from the group consisting of a first element group, a

second slement group and combinations thereof, wherein said first element group
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comprises rare earth slements, rare earth-like elements and Group HIB elements and

said second element group comprises alkaline earth elements and Group A elements .

CLAIM 140 (Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layered perovskite crystal structure, the copper-oxide compound
ncluding at least one rare-earth or Group il B element and at least one alkaline-earth
element, the composition having a superconductivefresistive transition defining a
superconductivelresistive-transition temperature range between an upper limit defined
by a transition-onset temperatire T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature T,-,, the transition-onset temperature T, being

greater than or equal to 26°K;

(b} means g lemperature controller for capable of maintaining the superconductor

element at a temperature below the effectively-zero-bulk- resistivity intercept
temperature Tz of the superconductive composition; and

(c) means a current source for capable of causing an slectric current to flow in the

superconductor element.

CLAIM 141 (Currently Amended)} An apparatus comprising; & transition metal oxide
having a phase therein which exhibits a superconducting state at a critical temperature

greater than or equal {o 26°K,

a temperature controller capable of maintaining the temperature of said material at a
temperature less than said critical temperaturse to produce said superconducting state in

said phase, ands

Serial No.. 08/479810
Page 58 of 301 YOR919870074U856



a current source capable of passing an slectrical supercurrent through said transition
metal oxide while it is in said superconducting state,_and

said transition metal oxide comprising at least one element selected from the aroup

consisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elaments and Group B elemants and said second element group comprises alkaline

egarth elements and Group HA elements.

CLAIM 142 (Previously Presented) The apparatus of claim 141, where said transition
metal oxide is comprised of a transition metal capabile of exhibiting multivalent states.

CLAIM 143 (Previously Presented) The apparatus of claim 141, where said transition
metal oxide is comprised of a Cu oxide.

CLAIM 144 (Currently Amendad) An apparatus comprising:

a composition including a transition metal, a rare earth or rare earth-like element, an
alkaline earth element, and oxygen, where said compaosition is a mixed transition metal
oxide having a non-stoichiometric amount of oxygen therein and exhibiting a

superconducting state at a temperature greater than or equal to 26°K,

a temperature controlier capable of maintaining said compaosition in said
superconducting state at a temperature greater than or egual to 26°K, and

a current source capable of passing an electrical current through said composition while

said composition is in said superconducting state.

CLAIM 145 (Allowed) The apparatus of claim 144, whare said transition metal is copper.

CLAIM 146 (Currently Amended) An apparatus:
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a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K,

a temperature controlier capable of maintaining said compaosition at a temperature
greater than or equal to 26°K at which temperature said composition exhibits said

superconductive state, and

a current source capable of passing an electrical current through said composition while
said compostion is in said superconductive state; and

said composition comprising a transition metal, oxvgen and at least one element

selected from the group consisting of a first element group. g second element group and

combinations thereof, whaerein said first element group comprises rare earth elements,

rare earth-like elements and Group HIB elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 147 {Currently Amended) The apparatus of claim 148, where said compaosition
is comprised-of-a-metal-oxide lavered.

CLAIM 148 (Currently Amended)} The apparatus of claim 1486, where said composition
is comprised-of-gtransition-metal-oxide comprises a perovskite-like structure.

CLAIM 149 {Currently Amended) A superconductive apparatus for causing electric
current flow in a superconductive state at a temperature greater than or equal to 26%K|

comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layerlype perovskite-like crystal structure, the compaosition having a superconductor
transition temperature T, of greater than or equal to 26°K;
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(b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or eqgual to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

{c) a current source capable of causing an electric current to flow in the superconductor

alement; and

(d} said superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, whersin said first element group comprises rare earth elements. rare earth-like

alements and Group B elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 150 {Currently Amended)
149-in-which

A superconductive apparatus for causing electric current flow in a supesrconductive state

at a temperature greater than or equal {o 26°K, comprising:

(a} a superconductor element made of a supsrconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound having

a laver-tvpe perovskite-like crysial structure. the composition having a superconductor

transition temperature T, of greater than or equal to 26°K:

(b} a temperature controller capable of maintaining the superconductior slement at g

temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition;

(£} a current source capable of causing an eleciric current {o flow in the superconductor

element; and
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{d }the copper-oxide compound of the superconductive composition includes at least
one rare-earth or rare-earth-like element and at least one alkaline-earth element.

CLAIM 151 (Allowed) The superconductive apparatus according {o claim 150 in which
the rare-earth or rare-earth-like element is lanthanum.

CLAIM 152 (Allowed) The superconductive apparatus according fo claim 150 in which
the alkaline-earth element is barium.

CLAIM 153 (Previously Presented)} The superconductive apparatus according to claim
149 in which the copper-oxide compound of the superconductive composition includes

mixed valent copper ions.

CLAIM 154 (Previously Presented)} The superconductive apparatus according to claim
153 in which the copper-oxide compound includes at least one element in a

nonstoichiometric atomic proportion,

CLAIM 155 (Previously Presented) The superconductive apparatus according o claim
154 in which oxygen is present in the copper-oxide compound in a nonstoichiometric
atomic proportion.

CLAIM 156 {Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive josses, comprising:

(a) a superconductor element made of a supsrconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layer-ype perovskite-like crystal structure, the copper-oxide compound including at
least one rare-earth or rare-earth-like element and at least one alkaline-earth element,
the composition having a superconductive/resistive-transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower imit defined by an effectively-zero-
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bulk-resistivity intercept temperature Ty, the transition-onset temperature T, being
greater than or equal {o 268°K;

(b} a temperature controlier capable of maintaining the superconducior element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tpeo of the
superconductive composition; and

(e} a current source capable of causing an electric current {o flow in the superconductor
element.

CLAIM 157 (Allowed) The superconductive apparatus according to claim 156 in which
the rare-earth or rare-earth-like element is lanthanum.

CLAIM 158 (Allowed) The superconductive apparatus according to claim 156 in which
the alkaline-earth element is barium.

CLAIM 159 (Allowad) The superconductive apparatus according fo claim 1586 in which
the copper-oxide compound of the superconductive compasition includes mixed valent
copper ions.

CLAIM 160 (Allowed) The superconductive apparatus according fo claim 159 in which
the copper-oxide compound includes at least one element in a nonstoichiometric atomic

proportion,

CLAIM 161 (Allowed) The superconductive apparatus according to claim 160 in which
oxygen is present in the copper-oxide compound in a nonsioichiometric atomic

proporiion.

CLAIM 182 (Currently Amended) An apparatus comprising; copper oxide having a
phase therein which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K;
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a temperature controller capable of maintaining the temperature of said material at a
temperature less than said c¢ritical temperature to produce said superconducting state in
said phase,;

a current source capable of passing an electrical supercurrent through said copper
oxide while it is in said superconducting state;

said copper oxide includes at least one element selected from the group consisting of a
Group I A element, a rare sarth element and a Group i B element.

CLAIM 163 {Currently Amended) An apparatus comprising:

a composition comprising copper, oxygen and any element selected from the group
consisting of a Group It A element, a rare earth element and a Group il B slement,
where said composition is a mixed copper oxide having a non-stoichiometric amount of
oxygen therein and exhibiting a superconducting state at a temperature greater than or

equal to 26°K;

a temperature controlier capable of maintaining said composition in said

superconducting state at a temperature greater than or equal to 26°K; and

a current source capable of passing an electrical current through said composition while
said composition is in said superconducting state.

CLAIM 184 {Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greatsr than or equal
to 26°K;
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a temperature controller capable of maintaining said compaosition at a temperature
greater than or equal {o 26°K at which temperature said composition exhibits said
superconductive state;

a current source capable of passing an electrical current through said composition while
said composition is in said superconductive state; and

satd composition inciuding a copper oxide and an element selected from the group
consisting of Group H A element, a rare earth element and a Group Il B element.

CLAIM 165 (Currently Amended) An apparatus for causing slectric-current flow in a

superconductive state at a temperature greater than or equal to 26K, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layerdype parovskite-like crystal structure, the composition having a superconductive
transition temperature T, of greater than or equal fo 26°K, said superconductive
composition includes at least one element selected from the group consisting of a
Group H A element, a rare earth element; and a Group i B element;

(b} a temperature controlier capable of maintaining the superconducior glement at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a current source capable of causing an eleciric current to flow in the supsrconductor

glement.

CLAIM 186 (Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layer-type perovskite-like crystal structure, the copper-oxide compound including at
least one element selected from the group consisting of a Group Il A element, a rare
earth element and a Group i B element, the composition having a
superconductivefresistive transition defining a superconductivefresistive-transition
temperature rangs between an upper limit defined by a transition-onsat temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature
Te=0, the transition-onset temperature T being greater than or equat to 26°K;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tps, of the

superconductive composition; and

(¢) a current source capable of causing an electric current {o flow in the superconductor
element.

CLAIM 167 {Currently Amended) An apparatus comprising:

a copper oxide having a phase therein which exhibits a superconducting state at a

critical temperature greater than or equal to 267K

a temperature controller capable of maintaining the temperature of said material at a
temperature less than said critical temperature to produce said superconducting state in

said phase;

a current source capable of passing an electrical supercurrent through said copper
oxide while it is in said superconducting state;
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said copper oxide includes an element selected from the group consisting of a Group Hi
A element and at least one element selected from the group consisting of a rare earth
element and a Group I B elemeant.

CLAIM 168 {Currently Amended) An apparatus comprising:

a composition ncluding copper, oxygen and an aelement selected from the group
consisting of at least one Group I A glement and at least one element selected from the
group consisting of a rare earth element and a Group 1l B element, where said
composition s a mixed copper oxide having a non-stoichiometric amount of oxygen
therein and exhibiting a superconducting state at a temperature greater than or equal to
26°K;

a temperature controlier capabls of maintaining said compaosition in said

superconducting state at a temperature greater than or equal to 26°K; and

a current source capable of passing an electrical current through said composition while
said composttion s in said supserconducting state.

CLAIM 169 (Currently Amendead) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equatl
to 26°K;

a temperature controlier capable of maintaining said composifion at a temperaturs
greater than or equal {o 26°K at which temperature said composition exhibils said

superconductive state;

a currant source capable of passing an electrical current through said composition while

satd composition is in said superconductive state; and
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said compostion including a copper oxide and at least one element selected from the
group consisting of Group It A and at least one element selected from the group
consisting of a rare earth element and a Group i B element.

CLAIM 170 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layerdype perovskite-like crystal structure, the composition having a superconductive
transition temperature T, of greater than or equal to 26°K, said superconductive
composition includes at least one element selected from the group consisting of a
Group Hl A element and at least one slement selected from the group consisting of a

rare earth element and a Group Hll B element;

(b} a temperature controlier capable of maintaining the superconducior element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a current source capable of causing an eleciric current to flow in the supsrconductor

element.

CLAIM 171 (Currently Amended} A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layer-type perovskite-like crystal structure, the copper-oxide compound including at
least one element selected from the group consisting of a Group I A element and al
least one element selected from the group consisting of a rare earth element and a
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Group i B element, the composition having a superconductive/resistive transition
defining a superconductive-resistive-transition temperature range between an upper
limit defined by a transition-onset temperature T, and a lower limit defined by an
effectively-zero-bulk-resistivity intercept temperature Toeo, the transition-onset
temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature below the effectively-zero-bulk- resistivity intercept temperature T of the
superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor

alament.

CLAIM 172 {Currently Amended) An apparatus comprising:

a transition metal oxide having a phase therein which exhibiis a superconducting state

at a critical temperature greater than or equal {0 26°K,;

a temperature controller capable of maintaining the temperature of said material at a
temperature less than said critical temperaturse to produce said superconducting state in

said phase;

a current source capable of passing an slectrical supercurrent through said copper
oxide while it is in said superconducting state;

said transitional metal oxide includes at least one element selected from the group
consisting of a Group It A elemeant and at least one element selected from the group

consisting of a rare earth element and a Group i B element.

CLAIM 173 {Currently Amended} An apparatus comprising:
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a composition including a transition metal, oxygen and an slement selected from the
group consisting of a Group It A element and at least one element selected from the
group consisting of a rare earth element and a Group il B element, where said
composition is a mixed transitional metal oxide formed from said transition metal and
said oxygen, said mixed transition metal oxide having a non-stoichiometric amount of
oxygen therein and exhibiting a superconducting state at a temperature greater than or
equal to 26°K;

a temperature controlier capable of maintaining said composition in said
superconducting state at a temperature greater than or equal to 267K, and

a current source capable of passing an electrical current through said composition while

said composition is in said superconducting state.

CLAIM 174 (Currently Amended) An apparatus:

forming a compaosition exhibiting a superconductive state at a temperature greater than
or equal to 26°K;

a temperature controller capable of maintaining said composition at a temperatura
greater than or equal {o 26°K at which temperature said composition exhibits said

superconductive state;

a current source capable of passing an electrical current through said composition while

said composition is in said superconductive state; and

said composition including a transitional metal oxide and at least one element selected
from the group consisting of Group I A element and at least one element selected from

the group consisting of a rare earth element and a Group il B element.
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CLAIM 175 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K|
comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound having a layerstype perovskite-like crystal structure, the composition having
a superconductive transition temperature T, of greater than or equal to 267K, said
superconductive composition includes an element selected from the group consisting of
a Group It A element and at least one element selected from the group consisting of a
rare earth element and a Group Il B element;

{b} a temperature controller capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of

the superconductive composition; and

(¢} a current source capable of causing an electric current to flow in the superconductor
element.

CLAIM 176 (Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide
compound having a layer-type perovskite-like crystal structure, the transition metal-
oxide compound including at least one element selected from the group consisting of a
Group I A element and at least one element selected from the group consisting of a
rare earth element and a Group il B element, the composition having a
superconductivelresistive transition defining a superconductivelresistive-transition

temperature range between an upper limit defined by a transition-onset temperature T,
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and a lower limi defined by an effectively-zero-bulk-resistivity intercept temperature
Te=0, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconducior element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Tp=p of the
superconductive composition; and

(€) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 177 {Currently Amended) An apparatus comprising:

a copper oxide having a phase therein which exhibits a superconducting state at a
critical temperature greater than or equal {0 26°K;

a tamperature controlier capable of maintaining the temperaturs of said material at a
temperature less than said critical femperature (o produce said superconducting state in
said phase;

a current source capable of passing an electrical supercurrent through said copper

oxide while it is in said superconducting state;

said copper oxide includes at least one Group H A element, and at least one element
selected from the group consisting of a rare earth element and a Group i B element.

CLAIM 178 {Currently Amended} An apparatus comprising:
a composition including copper, oxygen, a Group Il A element and at least one element

selected from the group consisting of a rare sarth element and a Group li B element,

where said composition is a mixed copper oxide having a non-stoichiometric amount of
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oxygen therein and exhibiting a superconducting state at a temperature greater than or
equal {o 26°K;

a temperature controlier capable of maintaining said composition in said
superconducting state at a temperature greater than or equal to 26°K; and

a currant source capable of passing an electrical current through said composition while

satd composition is in said superconducting state.

CLAIM 179 {Currently Amended) A structure comprising:

a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K;

a temperature controller capable of maintaining said composition at a temperature
greater than or equal {o 26°K at which temperature said composition exhibits said

superconductive state;

a current source capable of passing an electrical current through said composition while

said composition is in said superconductive state; and

said composition including a copper oxide, a Group H A element, at least one element
selected from the group consisting of a rare earth element and a Group I B element.

CLAIM 180 (Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compaound having
a layer-type perovskite-like crystal structure, the composition having a supsrconductive
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transition temperature T, of greater than or equal to 26°K, said superconductive
composition includes a Group I A element, and at least one element selected from the

group consisting of a rare earth element and a Group i B element;

{b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or equal to 26K and below the superconductor transition
temperature T, of the superconductive composition; and

(€) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 181 {Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a layerdype parovskite-like crystal structure, the copper-oxide compound including
Group I A element, and at least one element selected from the group consisting of a
rare earth element and a Group Il B element, the compaosition having a
superconductive-resistive transition defining a superconductive/resistive-transition
temperature rangs between an upper limit defined by a transition-onsat temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept {femperature

Tp=n, the transition-onset temperature T. being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the
superconductive compaosition; and

{c) a current source capable of causing an slectric current 1o flow in the superconductor
element.

CLAIM 182 {Currently Amended)} An apparatus comprising; a composition having a
transition temperature greater than or equal {0 26°K, the composition including a rare
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earth or alkaline earth element, a transifion metal element capable of exhibiting
multivalent states and oxygen, including at least one phase that exhibits
superconductivity at temperature greater than or equal to 26°K, a temperature controlier
capable of maintaining said composition at said temperature to exhibit said
superconductivity and a current source capable of passing an electrical
superconducting current through said composition with said phrase exhibiting said

superconductivity.

CLAIM 183 {Currently Amended} An apparatus comprising. an element capable of

carrying a superconductive current comprising a superconducting fransition metal oxide

having a superconductive onset temperature greater than or equal to 26°K, a
temperature controller capable of maintaining said superconducting transition metal
oxide at a temperature less than said superconducting onset temperature and a current

source haerein, and said compaosition comprising at

least one element selected from the group consisting of a first element group, a second

alament group and combinations thereof. wherein said first element group comprises

rare earth elements, rare earth-like elements and Group 1B elements and said second

element group comprises alkaline earth elements and Group HA slements.

CLAIM 184 (Currently Amended) An apparatus comprising; an element capable of

carrying a superconductive current comprising a superconducting copper oxide having a
superconductive onset temperature greater than or equal {0 26°K, a temperalure
controlier capable of maintaining said superconducting copper oxide at a temperature
less than said superconducting onset temperature and a current source flowing-a-

suparcopducting-current-in-said-superconducting -oxide, and said supsrconducting

copper oxide further comopriging at least one element selected from the group consisting

of a first element group, a second element group and combinations thereof, wherein

said first element group comprises rare earth elements. rare earth-like elements and

Group B elements and said second element group comprises atkalineg earth elements

and Group HA elements.
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CLAIM 185 {Currently Amended) An apparatus comprising; an element capable of

carrying a superconductive current comprising a superconducting oxide composition

having a superconductive onset temperature greater than or equal to 26°K, a
temperature controller capable of maintaining said superconducting copper oxide at a
temperature less than said superconducting onset temperature and a current source
flowing-a-superconducting current-therein, said composition comprising at least one

each of rare earth, an alkaline earth, and copper.

CLAIM 186 {Currently Amended} An apparatus comprising. an element capable of

carrying a superconductive current comprising a superconducting oxide composition

having a superconductive onset temperature greater than or equal to 26°K, a

temperature controller capable of maintaining said superconducting copper oxide at a

temperature less than said superconducting onset temperature and a current source
i -tharein, said composition comprising at

least one each of a Group Il B element, an alkaline earth, and copper.

CLAIM 187 {Currently Amended) An apparatus comprising; an element capable of

carrving a superconducting electrical current in a transition metal oxide having a T;
greater than or equal 1o 26°K and; a temperalure controlier capable of maintaining said

transition metal oxide at a temperature less than said T,_and said transition metal oxide

comprising at least one element selected from the group consisting of a first element

group, a second element group and combinations thereof. wherain said first element

group comprises rare earth elements, rare sarth-like elements and Group 1B elements

and said second element group comprises alkaline sarth elements and Group HA

alaments.

CLAIM 188 {Currently Amended) An apparatus comprising; a current source Howing-a-
superconducting-current-in, an element capable of carrying a syperconductive current

comprising a copper oxide having a T, greater than or equal to 26°K and a temperature
controlier capable of maintaining said copper oxide al a temperature less than said T..
and said copper oxide comprising at least one element selected from the group
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consisting of a first element group. a second slement group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

glements and Group B elements and said second element group comprises alkaline
earth elements and Group HA slements

CLAIM 1892 (Currently Amended) An apparatus comprising:

a composition of the formula Bal.asCusOsga.y, wherein x is from about 0.75 to about 1
and y is the oxygen deficiency resulting from annealing said composition at
temperatures from about 540°C to about 850°C and for times of about 15 minutes to
about 12 hours, said composition having a metal oxide phase which exhibits a
superconducting state at a critical temperature greater than or equal to 26°K;

a temperature controller capable of maintaining the temperature of said composition at
a temperature less than said critical temperature to induce said superconducting state in

said metal oxide phase; and

a current source capable of passing an electrical current through said composition while
said metal oxide phase is in said superconducting state.

CLAIM 180 (Currently Amended) An apparatus comprising; a current source flowing-a-
superconducting-elestrical-current-in-and an element capable of carrving a

superconductive current comprising a composition of matter having a T, greater than or

equal to 267K, said composition comprising at least one each of a Group 1 B element,
an alkaline earth, and copper oxide and a temperature controller ¢apable of maintaining

said composition of matter at a temperature less than T,

CLAIM 181 {Currently amended) An apparatus comprising; a current source flowing-a-

superconduchng-electrical-current-in and an element capable of carrying a

superconductive current comprising a composition of matter having a T, greater than or

equal to 26°K, said composition comprising at least one each of a rare earth, alkaline
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earth, and copper oxide and a temperature controller capable of mainiaining said
composition of matter at a temperature less than said 1.

CLAIM 192 (Currently Amended) An apparatus comprising, a current seurce flowing-a-

superconducting-alectrical-currentin and an element capable of carrving a

superconductive current comprising a composition of matter having a T, greater than or

equal to 26°K, said composition comprising at least one each of a rare earth, and
copper oxide and a temperature controlier capable of mainfaining said composition of
matter at a {emperature less than said T..

CLAIM 183 {Currently Amended) An apparatus comprising; a current source flowing-a-
superconducting-elestrical-current-in and an element capable of carrving a

superconductive current comprising a composition of matter having a T, greater than or

equal to 267K carrying, said composition comprising at least one each of a Group 11 B
element, and copper oxide and a temperature controlier capable of maintaining said

composition of matter at a temperature less than said T,.

CLAIM 194 {Currently Amended) An apparatus comprising, a current source fowing-a-
stuperconducting-electrical-current-in_and an element capable of carrying a

superconductive current comprising a transition metal oxide comprising a 1, greater

than or equal to 26°K and a temperature controlier capable of maintaining said transition

metal oxide at a temperature less than said T._said composition comprising at least one

element selected from the group consisting of a first element group, a second slemeant

group and combinations thereof. wherein said first element group comprises rare earth

elements, rare earth-like elements and Group HIB elements and said second element

group comprises alkaline earth elements and Group lIA elements

CLAIM 185 (Currently Amended) An apparatus comprising; a current source flowing-a-

superconducting-electrical-surrentin and an element capable of carrying a

superconductive current comprising a copper oxide composition of matter comprising a

T. greater than or equal to 26°K and a temperature controller capable of maintaining
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said copper oxide composition of matter at a temperature less than said T, _said copper
oxide composition comprising at least one element selected from the group consisting

of a first element group. a second element group and combinations thereof, wherein
said first element group comprises rare earth slements, rare earth-like glements and

Group B elements and said second element group comprises aikaline earth elements

and Group HA elements.

CLAIM 196 {Currently Amended} An apparatus comprising:

a composition including a transition metal, a Group 1 B element, an alkaline earth
element, and oxygen, where said composition is a mixed fransition metal oxide having a
non-stoichiometric amount of oxygen therein and exhibiting a superconducting state at a

temperature greater than or equal to 26°K,

a temperature controller capable of maintaining said compaosition in said

superconducting state at a temperature graater than or egual to 26°K, and

a current source capable of passing an electrical current through said composition while
said composition is in said superconducting state.

CLAIM 187 (Allowed) The apparatus of claim 196, where said {ransition metal is copper.

CLAIM 188 {Currently Amended) A superconductive apparatus for causing electric
current flow in a superconductive state at a temperature greater than or equal to 26°K|

comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially laverad perovskite crystal structure, the composition having a

superconductor fransition temperature T, of greater than or equal to 26°K;
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(b} a temperature controlier capable of maintaining the superconductor elemeant at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

{c) a current source capable of causing an slectric current 1o flow in the superconductor

element,_and

(d}_the superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, whersin said first element group comprises rare earth elements. rare earth-like

alements and Group B elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 189 {Currently Amended) A superconductive apparatus for causing electric

current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(2} & superconductor element made of a2 superconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound having

a substantially lavered perovskite crystal structure, the composition having a

superconductor fransition temperaiure T. of greater than or equal {o 26°K:

(b} a temperature controlier capable of maintaining the superconducior element a a

temperature greater than or egual to 26°K and below the superconductor transition

temperature T, of the superconductive composition:

{c) a current source capable of causing an slectric current 1o flow in the superconductor

alement; and

compound of the superconductive compaosition includes at least one element selected
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from the group consisting of a rare-earth element, a Group 1l B element and an
alkaline-earth element.

CLAIM 200 (Previously Presented) The superconductive apparatus according to claim
189 in which the rare-earth i1s fanthanum.

CLAIM 201 (Previously Presented) The superconductive apparatus according to claim

129 in which the alkaline-earth element is barium.

CLAIM 202 (Previously Presented)} The superconductive apparatus according to claim
198 in which the copper-oxide compound of the superconductive compaosition includes

mixed valent copper ions.

CLAIM 203 (Previously Presented) The superconductive apparatus according to claim
202 in which the copper-oxide compound includes at least one element in a

nonstoichiometric atomic proportion.

CLAIM 204 (Previously Presented} The superconductive apparatus according to claim
203 in which oxygen is present in the copper-oxide compound in a nonstoichiometric

atomic proportion.

CLAIM 205 (Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layerad perovskite crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a rare-earth
element, a Group Hl B element and an alkaline-earth elemeant, the composition having a
superconductive/resistive transition defining a superconductive/resistive-transition

temperature range between an upper imit defined by a transition-onset temperature T,
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and a lower limi defined by an effectively-zero-bulk-resistivity intercept temperature
Te=0, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconducior element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the
superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor

element.

CLAIM 208 (Previously Presented) The superconductive apparatus according to claim

205 in which said at least one element is lanthanum.

CLAIM 207 (Previously Presented} The superconductive apparatus according o claim
205 in which the alkaline-earth element is barium.

CLAIM 208 (Previously Presented) The superconductive apparatus according to claim
205 in which the copper-oxide compound of the superconductive composition includes

mixed valent copper ions.

CLAIM 208 (Previously Presanted) The superconductive apparatus according o claim
208 in which the copper-oxide compound includes at least one elementin a
nonstoichiometric atomic proportion.

CLAIM 210 (Previously Presented) The superconductive apparatus according to claim
209 in which oxygen is present in the copper-oxide compound in a nonstoichiometric

atomic proportion.

CLAIM 211 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layvered perovskite crystal structure, the composition having a
superconductive transition temperature T, of greater than or equal to 26°K, said
superconductive composition includes at least one element selected from the group
consisting of a Group I A element, a rare earth element; and a Group il B element,

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor

alament.

CLAIM 212 {Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive josses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layered perovskite crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a Group I A
element, a rare earth element and a Group 1l B element, the composition having a
superconductivefresistive transition defining a superconductive/resistive-transition
temperature range between an upper limit defined by a transition-onset temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature

Te=0, the fransition-onset temperature T, being greater than or equal to 26°K;

{b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivily intercept temperature Ty of the

superconductive composition; and
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(c) a current source capable of causing an slectric current to flow in the superconductor

slement,

CLAIM 213 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layered perovskite crystal structure, the composition having a
superconductive transition temperature T, of greater than or equatl to 26°K; said
superconductive composition includes a Group I A element and at least one element
selected from the group consisting of a rare earth element and a Group I B element;

(b} a temperature controller capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(¢} a current source capable of causing an electric current 1o flow in the superconductor

element.

CLAIM 214 (A Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound having
a substantially layerad perovskite crystal structure, the copper-oxide compound
including a Group I A element and at least one element selected from the group
consisting of a rare earth element and a Group i B element, the composition having a
superconductive/resistive transition defining a superconductive-resistive-fransition

temperature range between an upper imit defined by a transition-onset temperature T,
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and a lower limi defined by an effectively-zero-bulk-resistivity intercept temperature
Te=0, the fransition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconducior element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Tp=p of the
superconductive composition; and

(€) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 215 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,
comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound having a substantially layerad perovskiie crystal structure, the composition
having a supercenductive transition temperature T, of greater than or equal to 26°K,
said superconductive composttion includes a Group H A element and at least one
element selected from the group consisting of a rare earth element and a Group i B

alament;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of
the superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor
elament.

CLAIM 216 (A Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide
compound having a substantially layered perovskite crystal structure, the fransition
metal-oxide compound including a Group H A element and at least one element
selected from the group consisting of a rare earth element and a Group Hi B element,
the composition having a superconductive/resistive transition defining a
superconductivelresistive-transition temperature range batween an upper limit defined
by a fransition-onset temperature T, and a lower limif defined by an effectively-zero-
bulk-resistivity intercept temperature Tp=p, the transition-onset temperature T, being
greater than or equal 1o 26°K;

(b} a temperature controlier capable of maintaining the superconducior glement at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the
superconductive composition; and

(¢) a current source capable of causing an electric current {o flow in the superconductor

aleament.

CLAIM 217 (Previously Presented) An apparatus according to claim 182 wherein said

composition comprises a substantially lavered perovskite crystal structure.

CLAIM 218 {Currently Amended) An apparatus according to claim 183 wherein said
superconducting transistor {ransition metal oxide comprises a substantially layered
perovskite crystal structure.

CLAIM 2192 (Previously Presented) An apparatus according o claim 184 wherein said
superconducting copper oxide comprises a substantially layered perovskite crystal

structure.

CLAIM 220 (Allowed) An apparatus according to claim 185 wherein said
superconducting oxide composition comprises a substantially layered perovskite crystal

structurs.
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CLAIM 221 (Allowed) An apparatus according to claim 186 wherein said
superconducting oxide composition comprises a substantially layered perovskite crystal
structure.

CLAIM 222 (Currently Amended) An apparatus according to claim 187 wherein said

fransistor transition metal oxide comprises a substantially layered perovskita crystal

structure.

CLAIM 223 (Previously Presented) An apparatus according to claim 188 wherein said

copper oxide comprises a substantially layered perovskite crystal structure.

CLAIM 224 (Allowed) An apparatus according to claim 189 wherein said composition

comprises a substantially layered perovskite crystal structure.

CLAIM 225 (Allowed) An apparatus according to claim 190 wherein said composition of

matter comprises a substantially layered perovskite crystal struchuwre.

CLAIM 226 (Allowed) An apparatus according to claim 191 wherein said composition of

matter comprises substantially layered perovskite crystatl structure.

CLAIM 227 (Previously Presented) An apparatus according {o claim 192 wherein said
composition of matter comprises a substantially layered perovskite crystal structure.

CLAIM 228 (Previously Presented} An apparatus according {o claim 183 wherein said

composition of matter comprises substantially layered perovskite crystal structure.

CLAIM 2292 (Currently Amended) An apparatus according o claim 194 wherein said
fransister transition metal oxide comprises substantially fayered perovskite crystal

structure,
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CLAIM 230 (Allowed) An apparatus according to claim 195 wherein said copper oxide
composition comprises substantially layered perovskite crystal structure.

CLAIM 231 (Currently Amended)} An apparatus comprising; a composition of matter
having a T, greater than or equal to 26°K capable of carrying a superconducting
current, said composition comprising at least one each of a rare earth, an alkkaline earth,

and copper oxide.

CLAIM 232 {Currently Amended) An apparatus comprising:

a fransition metal oxide comprising a phase therein which exhibits a superconducting

state at a critical temperature greater than or equal to 26°K,
a temperature controller for capable of maintaining the temperature of said material at a
temperature less than said critical temperature to produce said superconducting state in

said phase, and

a source capable of providing :an electrical supercurrent through said transition metal

oxide while it is in said superconducting state,_and

said transition metal oxide comprising at least one slement selected from the group

consisting of a first element group. a second slement group and combinations theresf,

wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group HA elements

CLAIM 233 (Previously Presented) An apparatus according to claim 232, where said
transition metal oxide is comprisaed of a fransition metal capable of exhibiting multivalent

states.
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CLAIM 234 (Previously Presented) An apparatus according to claim 232, where sawd
fransition metal oxide is comprised of a Cu oxide.

CLAIM 235 (Currently Amended) An apparatus comprising:

a composition including a transition metal, a rare earth or rare earth-like element, an
atkaline sarth element, and oxygan, where said composition is a mixed transition metal
oxide comprising a non-stoichiometric amount of oxygen therein and exhibiting a

superconducting state at & temperature greater than or equal to 26°K,

a temperature controller for capable of maintaining said composition in said

superconducting state at a temperature greater than or equal to 26°K, and

a source capable of providing an electrical current through said composition while said

composition is in said superconducting state.

CLAIM 236 (Allowed) An apparatus according fo claim 235, where said {fransition metal

IS copper.

CLAIM 237 (Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equatl
to 26°K, a temperature controller for capable of maintaining said composition at a
temperature greater than or equal to 26°K at which temperature said composition

exhibits said superconductive state, and

a source capable of providing an electrical current through said composition while said

composition is in said superconductive state_and

said composition comprising a transition metal, oxvaen and at least one element

selected from the group consisting of a first element group, a second element group and
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combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group lA slements.

CLAIM 238 {Currently Amended) An apparatus according to claim 237, where said
composition is comprised of a metal-oxide-structure selected from the group consisting

of a perovskite structure, a substantially perovskite sirugture, a perovskite-like

structure,  a perovskite type structuwre,  a structure comprising a perovskite

characteristic, and a perovskite related structure, -

CLAIM 239 {Currently Amended) An apparatus according to claim 238, where said
composition is comprised of a fransition-metal-oxide-structure slected from the group

consisting of a lavered structure, a lavered crysialline structure, a substantially lavered

structure, a substantially layered crystalline structure. a lavered-like structure, a layered-

type structure. and a layvered characteristic.

CLAIM 240 {Currently Amended) An apparatus capable of carrying electric current flow
in a superconductive state at a temperature greater than or equal to 26°K, comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-like crystal structure, the composition comprising a
superconductor transition temperature T, of greater than or equal to 26°K;

(b} a temperature controlier for capable of maintaining the superconductor glement at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current {o flow in the superconductor

element_and
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(d) said superconductive composition al least one element selected from the group

consisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elements, rare sarth-like

elements and Group HIB elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 241 {Currently Amended) An-apparatus-according-to-claim-240-in-which
An apparatus capable of carrying electric current flow in a superconductive stale at a

temperature greater than or equal to 26°K_comprising:

{a} a superconductor element made of a superconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound

comprising a layer-type perovskite-like crystal structure, the composition comprising a

superconductor transition temperature T of greater than or equal to 26°K;

(b} a temperature controller capable of maintaining the superconductior element at a

temperature greater than or equal to 268°K and below the superconductor transition

temperature 1. of the superconductive composition:

(¢} a source capable of providing an electric current to flow in the superconductor

element, and

(d} the copper-oxide compound of the superconductive composition includes at least

one rare-earth or rare-earth-like element and af least one alkaline-earth slement.

CLAIM 242 (Allowed) An apparatus according to claim 241 in which the rare-earth or
rare-earth-ike element is lanthanum.

CLAIM 243 (Allowed) An apparatus according to claim 241 in which the alkaline-earth
element is barium.
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CLAIM 244 (Previously Presented} An apparatus according to claim 240 in which the
copper-oxide compound of the superconductive composition includes mixed valent
copper ions.

CLAIM 245 (Previously Presented) An apparatus according to claim 244 in which the
copper-axide compound includes at least one elemant in a nonstoichiometric atomic

proportion,

CLAIM 246 (Previously Presented} An apparatus according to claim 245 in which
oxygen is present in the copper-oxide compound in a nonstoichiometric atomic

proportion.

CLAIM 247 {Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-fike crystal structure, the copper-oxide compound
including at least one rare-earth or rare-earth-like elemant and at least one alkaline-
earth element, the composition comprising a superconductivefresistive transition
defining a superconductive/resistive-transition temperature range between an upper
limit defined by a transition-onset temperature T, and a lower limit dsfined by an
effectively-zero-bulk-resistivity intercept temperature Tu=o, the transition-onset

temperature T, being greater than or equal to 26°K;

{b) a temperature controlier for capable of maintaining the superconductor elemeant at a
temperature below the effectively-zero-bulk-resistivily intercept temperature To=¢ of the

superconductive composition; and
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(c) a source capable of providing an electric current 1o flow in the superconducior

slement,

CLAIM 248 (Allowed) An apparatus according o claim 247 in which the rare-earth or
rare-earth-like element is lanthanum.

CLAIM 249 (Allowed) An apparatus according to claim 247 in which the alkaline-earth
element is barium.

CLAIM 250 (Allowed) An apparatus according o claim 247 in which the copper-oxide
compound of the superconductive composition includes mixed valent copper ions.

CLAIM 251 (Allowed) An apparatus according to claim 250 in which the copper-oxide
compound includes at least one element in a nonstoichiometric atomic proportion,

CLAIM 252 (Allowed) An apparatus according to claim 251 in which oxygen is prasent
in the copper-oxide compound in a nonstoichiomelric atomic proportion,

CLAIM 253 {Currently Amended) An apparatus comprising:

a copper oxide comprising a phase therein which exhibits a superconducting state at a

critical temperature greater than or equal to 28°K;
a temperature controller for capable of maintaining the temperature of said material at a
temperature less than said critical temperature to produce said superconducting state in

said phase;

a source capable of providing an electrical supercurrent through said copper oxide while

it is in said superconducting state;
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said copper oxide includes at least one slement selected from the group consisting of a
Group It A element, a rare earth element and a Group Hi B element.

CLAIM 254 {Currently Amended) An apparatus comprising:

a composition including copper, oxygen and an element selected from the group
cansisting of a Group lt A element, a rare earth element and a Group Il B slement,
where said composition is a mixed copper oxide comprising a non-stoichiometric
amount of oxygen therein and exhibiting a superconducting state at a temperature
greater than or equal 1o 26°K;

a temperature controller for capable of maintaining said composition in said

superconducting state at a temperature greater than or equal to 26°K; and

a source capable of providing an electrical current through said composition while said

composition ig in said superconducting state.

CLAIM 255 {Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K;

a temperature controller for capable of maintaining said compaosition at a temperature
greater than or equal to 26°K at which temperature said composition exhibits said

superconduciive state;

a source capable of providing an electrical current through said composition while said

composition is in said superconductive state; and

satd composition inciuding a copper oxide and an element selected from the group
consisting of Group Hl A element, a rare sarth element and a Group Hll B element.
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CLAIM 256 {Currently Amended) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 26°K,
COMPrising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-tike crystal structure, the composition comprising a
superconductive transition temperature T, of greater than or equal to 26°K, said
superconductive composttion includes at least one element selected from the group
consisting of a Group I A element, a rare earth element; and a Group i B element;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current to flow in the superconductor

element,

CLAIM 257 {Currently Amended) An apparatus capable of carrying an electric current

essentially without resistive losses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-fike crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a Group H A
elament, a rare earth element and a Group I B elsment, the composition comprising a
superconductivefresistive transition defining a superconductive/resistive-transition
temperature range between an upper limit defined by a transition-onset temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature

Te-0, the transition-onset temperature T, being greater than or equal to 26°K;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the
superconductive composition; and

(c) a source capable of providing an electric current to flow in the superconductor

glement.

CLAIM 258 {Currently Amended) An apparatus comprising:

a copper oxide comprising a phase therein which exhibits a superconducting state at a

critical temperature greater than or equal to 26°K;

a temperature controller for capable of maintaining the temperature of said material at 2
temperature less than said critical temperature to produce said superconducting state in

said phase;

a source capable of providing an electrical supercurrent through said copper oxide while

it is in said superconducting state;

said copper oxide includes at least one element selected from the group consisting of a
Group H A element and at least one element selected from the group consisting of a
rare earth element and a Group il B element.

CLAIM 252 (Currently Amended) An apparatus comprising:

a composition including copper, oxygen and an slement selscted from the group
consisting of at least one Group Il A element and at least one element selected from the
group consisting of a rare earth element and a Group Il B element, where said
composition ig a mixed copper oxide comprising a non-stoichiometric amount of oxygen
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therein and exhibiting a supsrconducting state at a temperature greater than or squal to
26°K;

a temperature controlier capable of for maintaining said composition in said

superconducting state at a temperature greater than or equal to 26°K; and

a source capable of providing an elactrical current through said composition while said

compaosition is in said superconducting state.

CLAIM 260 {Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K;

a temperature controlier capable of for maintaining said composition at a temperature

greater than or equal to 26°K at which temperature said composition exhibits said

superconductive state;

a source capable of providing an electrical current through said composition while said

composition is in said superconductive state; and

said composition including a copper oxide and at least one element selected from the
group consisting of Group I A and at least one slement selected from the group
consisting of a rare earth element and a Group i B element.

CLAIM 261 {Currently Amended) An apparatus capable of carrying an slectric-current
flow in a superconductive state at a temperature greater than or equal to 26°K,
comprising:

(a) a superconductor element made of a superconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound
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comprising a layer-type perovskite-tike crystal structure, the composition comprising a
superconductive transition temperature T, of greater than or equal to 26°K, said
superconductive composition includes at least one element selected from the group
consisting of a Group I A element and at least one slement selected from the group
consisting of a rare earth element and a Group Il B element;

(b} a temperature controlier capable of for maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current o flow in the superconductor

alament.

CLAIM 262 {Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-fike crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a Group I A
element and at least one element selected from the group consisting of a rare earth
element and a Group i B element, the composition comprising a
superconductivelresistive transition defining a superconductive-rasistive-fransition
temperature range between an upper limit defined by a transition-onset temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept {femperature

Tp=0, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature T,-o of the

superconductive composition; and
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(c) a source capable of providing an electric current 1o flow in the superconducior

slement,

CLAIM 263 (Currently Amended) An apparatus comprising:

a transition metal oxide comprising a phase therein which exhibits a superconducting

state at a critical temperature greater than or equal to 26°K;
a temperature controller for capable of maintaining the temperature of said material at a
temperature less than said critical temperature to produce said superconducting state in

said phase;

a source capable of providing an electrical supercurrent through said transition metal

oxide while it is in said superconducting state;

said transitional metal oxide includes at least one element selected from the group
consisting of a Group I A element and at lest one slement selected from the group
consisting of a rare earth element and a Group 1 B element.

CLAIMS 264 (Currently Amended} An apparatus comprising:

a composition including a transition metal, oxygen and an element selected from the
group consisting of at least one Group Il A slement and at least one element selected
from the group consisting of a rare earth element and a Group Il B element, where said
composition is a mixed transitional metal oxide formed from said transition metal and
said oxygen, said mixed transition metal oxide comprising a non-stoichiometric amount
of oxygen therein and exhibiting a superconducting state at a temperature greater than
or equal to 26°K;

a temperature controller for-capable of maintaining said composition in said
superconducting state at a temperature greater than or equal to 26°K; and
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a source capable of providing an electrical current through said composition while said

composition is in sawd superconducting state.

CLAIM 265 {Currently Amended) An apparatus comprising:

a composition exhibiting a superconductive state at a temperature greater than or equal
to 26°K;

a temperature controller for capable of maintaining said composition at a temperature
greater than or egual to 26°K at which temperature said composition exhibits said

stiperconductive state,

a source capable of providing an elsctrical current through said composition while said

composition is in said superconductive state; and

said composition including a transitional metal oxide and at least one element selected
from the group consisting of Group I A element and at least ong element selected from

the group consisting of a rare earth element and a Group I B element.

CLAIM 266 (Currently Amended) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 26°K,
COMPrising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound comprising a layer-type perovskite-like crystal structure, the composition
comprising a superconductive transition temperature T, of greater than or equal to 26°K,
said superconductive composition includes at lsast one element selectad from the
group consisting of a Group I A element and at least one element selected from the

group consisting of a rare earth element and a Group Hll B element;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of
the superconductive composition; and

(¢) a source of an electric current to flow in the superconductor element.

CLAIM 267 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a fransition metal-oxide
compound comprising a layertype perovskite-like crystal structure, the fransition metal-
oxide compound including at least one element selected from the group consisting of a
Group ll A element and at least one element selected from the group consisting of a
rare sarth element and a Group l B element, the composition comprising a
superconductivefresistive transition defining a superconductivelrasistive-transition
temperature range between an upper limit defined by a transition-onset temperature T;
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature

Tg=0, the transition-onset tamperature T, being greater than or equal to 26°K;

(b} a temperature controller for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivily intercept temperature Tp=o of the
superconductive composition; and

{€) a source of an electric current to flow in the superconductor element.
CLAIM 268 {Currently Amended) An apparatus comprising:

a copper oxide comprising a phase therein which exhibits a superconducting state at a
critical temperature graater than or equal to 26°K;
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a temperature controller for capable of maintaining the temperature of said material at a
temperature less than said critical temperature {o produce said superconducting state in
said phase,

a source ¢apable of providingfor an electrical supercurrent through said copper oxide

while it is in said superconducting state;

said copper oxide includes at least one element selected from group consisting of a
Group {1 A element, at least one element selected from the group consisting of a rare
earth element and at least one element selectad from the group consisting of a Group i

B element.

CLAIM 2698 (Currently Amended) An apparatus comprising:

a compaosition including copper, oxygen and an element selected from the group
consisting of at least one Group I A slement and at least one element selected from the
group consisting of a rare earth element at least one element selected from the group
consisting of a Group I B element, where said composition 8 a mixed copper oxide
comprising a non-stoichiometric amount of oxygen therein and exhibiting a

superconducting state at a temperature greater than or egual to 26°K;

a temperature controller for-capable of maintaining said composition in said
superconducting state at a temperature greater than or equal to 26°K; and

a source capable of passing an electrical current through said composition while said

compaosition is in sad superconducting state.

CLAIM 270 {Currently Amended) An apparatus comprising:

a compaosition exhibiting a superconductive state at a temperature greater than or equat
to 26°K;
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a temperature controller for capable of maintaining said composition at a temperature
greater than or equal to 28°K at which temperature said compaosition exhibits said
superconductive state;

a source capableof providing an electrical current through said composition while said

composition is in said superconductive state; and

said composition including a copper oxide and at least one element selected from the
group consisting of Group Il A element, at lsast one element selected from the group
consisting of a rare earth element and at least one element selected from the group

consisting of a Group i B element.

CLAIM 271 (Currently Amended) An apparatus for causing an electric-current flow in a

superconductive state at a temperature greater than or equal to 26°K, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-fike crystal structure, the composition comprising a
superconductive transition temperature T, of greater than or equal to 26°K, said
superconductive composition ncludes at least one slement selected from the group
consisting of a Group It A element, at least one element selected from the group
consisting of a rare earth eleament and at least one elament selected from the group
consisting of a Group il B element;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current o flow in the superconductor

glement.
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CLAIM 272 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-like crystal structure, the copper-oxide compound
including at least one element selected from the group consisting of a group HA
element, at least one element selected from the group consisting of a rare earth
element and at least one element selectad from the group consisting of a Group 1l B
element, the composition comprising a superconductive-resgistive transition temperature
defining a supsrconductive/resistive-transition temperature rangs between an upper
limit defined by a transition-onset temperature T, and a lower limit defined by an
effectively-zero-bulk-resistivity intercept temperature To-s, the transition-onset

temperature T, being greater than or equal to 26°K;
(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the

superconductive composition; and

(¢} a source capable of providing an electric current {o flow in the superconductor

element.

CLAIM 273 (Currently Amended)} An apparatus comprising, & composition comprising a
transition temperature greater than or equal to 26°K, the composition including a rare
earth or alkaline earth element, a transition metal element capable of exhibiting
muiltivalent states and oxygen, including at least one phase that exhibits
superconductivity at temperature greater than or equal to 268°K, a temperature controlier
for capable of maintaining said composition at said temperatura to exhibit said
superconductivity and a source of an electrical superconducting current through said
composition with said phrase exhibiting said superconductivity.
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CLAIM 274 {Currently Amended) An apparatus comprising; providing a superconducting
transition metal oxide comprising a superconductive onset temperature greater than or
equal to 26°K, a temperature controlier for capable of maintaining said superconducting
transition metal oxide at a temperature less than said superconducting onset
temperature and a source of a superconducting current therein said superconductive

{ransition metal oxide comprising at least one element selected from the aroup

consisting of a first element group, a second slement group and combinations thereof,

wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 275 {Currently Amended} An apparatus comprising. a superconducting copper
oxide comprising a superconductive onset temperature greater than or equal to 26°K, a
temperature controller for capable of maintaining said superconducting copper oxide at
a tamperature less than said superconducting onset tamperature and & source of a

superconducting current in said superconducting copper oxide, said superconductive

copper oxide comprising at least one element selecled from the group consisting of a

first element group, a second slement group and combinations thereof. wherein said

first element group comprises rare earth elements. rare earth-like elements and Group

HIB elements and said second elemsant group comprises alkaling earth elements and

Group HA elements.

CLAIM 276 {Currently Amended} An apparatus comprising; a superconducting oxide
composition comprising a superconductive onset temperature greater than or equal to
26K | a temperature controller for capable of maintaining said superconducting copper
oxide at a temperature less than said superconducting onset temperature and a source
of a superconducting current therein, said composition comprising at least one each of

rare earth, an alkalina earth, and copper.
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CLAIM 277 {Currently Amended) An apparatus comprising: a superconducting oxide
composition comprising a superconductive onset temperature greater than or equal to
26°K, a temperature controlier for for capable of maintaining said superconducting
copper oxide at a temperature less than said superconducting onset temperature and a
source of a superconducting electrical current therein, said composition comprising at
least one each of a Group Il B element, an alkaline earth, and copper.

CLAIM 278 {Currently Amended) An apparatus comprising; a source of a
superconducting electrical current in a transition metal oxide comprising a T, greater
than or equal to 26°K and a temperature controlier for capable of maintaining said
transition metal oxide at a temperature less than said T. _said transition metal oxide

comprising at least one element selected from the group consisting of a first element

group, a second element group and combinations thereof. wherein said first element

group comprises rare earth elements, rare sarth-like elements and Group 1B elements

and said second element group comprises alkaline earth elements and Group HA

alaments.

CLAIM 279 {Currently Amended) An apparatus comprising, a source of a
superconducting current in a copper oxide comprising a T greater than or equal to 26°K
and a temperature controlier for capable of maintaining said copper oxide at a

temperature less than said T, ,_said copper oxide comprising at least one element

selected from the group consisting of a first element group. a second element group and

combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 280 {Currently Amended) An apparatus comprising:

a composition of the formula BaLa.s, CusOy, wherein x is from about 0.75 fo about 1
and y is the oxygen deficiency resulting from annealing said composition at
temperatures from about 540°C to about 950°C and for times of about 15 minutes to
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about 12 hours, said composition comprising a metal oxide phase which exhibits a
superconducting state at a critical temperature greater than or equal to 26°K;

a temperature controller for capable of maintaining the temperature of said composition
at a temperature less than said critical temperature o induce said superconducting

state in said metal oxide phase,; and

a source capable of providing an electrical current through said composition while said

metal oxide phase is in said superconducting state.

CLAIM 281 {Currently Amended) An apparatus comprising; a source of a
superconduciing electrical current in a composition of matter comprising a T, greater
than or equal to 26°K, said composition comprising at least one each of a 1l B element,
an alkaling earth, and copper oxide and a temperature controller for capable of

maintaining said composition of matter at a temperature less than T..

CLAIM 282 (Currently Amended) An apparatus comprising, a source of a
superconducting electrical current in a composition of matier comprising a 1. greater
than or equal to 26°K, said compasition comprising at least one each of a rare garth,
alkaline sarth, and copper oxide and a temperature controller for fer capable of

maintaining said composition of matter at a temperature less than said T.

CLAIM 283 {Currently Amended) An apparatus comprising: a source of a
superconducting electrical current in a composition of matter comprising a T, greater
than or equal to 26°K, said composition comprising at least one each of a rare earth,
and copper oxide and a temperature controller for capable of maintaining said

composition of matter at a temperature less than said 1.

CLAIM 284 (Currently Amended) An apparatus comprising, a source of a
superconducting electrical current in a composition of matier comprising a T, greater
than or equal to 26°K carrying, said composition comprising at least one each of a 1l B
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element, and copper oxide and a temperature controller for capable of maintaining said
composition of matter at a temperature less than said 1.

CLAIM 285 (Currently Amended) An apparatus comprising, a source of a
superconducting electrical current in a transition metal oxide comprising a T, greater
than or equal to 26°K and a temperature controlier for capable of maintaining said

transition metal oxide at a temperature less than said T,,_said transition mental oxide

comprising at least one element selected from the group consisting of a first element

group. a second element group and combinations thereof. wherein said first element

group comprises rare earth elements, rare sarth-like elements and Group 1B elements

and said second element group comprises alkaline earth elements and Group HA

alaments.

CLAIM 286 (Currently Amended) An apparatus comprising. a source of a
superconducting electrical current in a copper oxide compaosition of matter comprising a
T, greater than or equal to 26°K and a temperature coniroller for capable of maintaining

said copper oxide composition of matter at a temperature less than said T._said copper

oxide comprising at least one element selected from the group consisting of a first

element group. a second element group and combinations theraeof. wherein said first

element group comprises rare earth elements. rare earth-like elements and Group HIB

glements and said second element group comprises alkaline sarth elements and Group

HA elements.

CLAIM 287 {Currently Amended) An apparatus comprising:

a composition including a transition metal, a group 1B element, an alkaline earth
elament, and oxygen, where said composition is a mixed transition metal oxide
comprising a non-stoichiometric amount of oxygen therein and exhibiting a
superconducting state at a temperature greater than or equal to 268°K|
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a temperature controller for capable of maintaining said compaosition in said
superconducting state at a temperature greater than or egual to 26°K, and

a source ¢capable of of providing an electrical current through said composition while

said composition is in said superconducting state.

CLAIM 288 (Allowed) An apparatus according to claim 287, where said transition metal

is copper.

CLAIM 289 (Currently Amended) An apparatus for causing electric current flow in a
superconductive state at a temperature greater than or equal to 26°K, comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layvered perovskite crystal structure, the composition

comprising a superconductor transition temperature T, of greater than or equal to 268°K;
b} a temperature controller for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

(c) a source of an electric current to flow in the superconductor element_and

(d} said superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group A elements

CLAIM 200 {Currently Amended) An apparatus-according {o-claim-288-in-which
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An apparatus for causing glectric current flow in 8 superconductive state at a

temperature greater than or equal to 26°K, comprising:

{a} a superconductor element made of a superconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound

gomprising a substantially lavered perovskite crystal struciure. the composition

comprising a superconductor transition temperature T, of greater than or equal to 26°K;

b} a temperature controller capable of maintaining the superconductor element at a

temperature greater than or equal to 26°K and below the supercanductor transition

temperature T, of the superconductive composition:

() a source capabile of providing an electric current to flow in the superconductor

glement, and

the copper-oxide compound of the superconductive compaosition includes at least one
element selected from the group consisting of a rare-earth element and a Group HI B
element and at least one alkaline-earth element.

CLAIM 281 (Previously Presented} An apparatus according to claim 280 in which the
rare-earth or element is lanthanum,

CLAIM 282 (Previously Presented} An apparatus according to claim 280 in which the

atkaline-earth element is barium.

CLAIM 293 (Previously Presented) An apparatus according to claim 289 in which the
copper-oxide compound of the superconductive composition includes mixed valent

copper ions.
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CLAIM 294 (Previously Presented) An apparatus according to claim 2983 in which the
copper-oxide compound includes at least one element in a nonstoichiometric atomic

proportion.

CLAIM 295 (Previously Presented) An apparatus according o claim 294 in which
oxygen is present in the copper-oxide compound in a nonstoichiometric atomic

proportion.

CLAIM 296 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor element made of a supsrconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the copper-oxide
compound including at least one element selected from the group consisting of a rare-
earth element and a Group I B element and at least one alkaline-earth element, the
composition comprising a superconductive/resistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T. and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Tp=o, the transition-onset temperature T, being

greater than or equal fo 26°K;
(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the

superconductive composition; and

{c) a source capable of providing an electric current to flow in the superconductor

alement.

CLAIM 297 (Allowed) An apparatus according to claim 296 in which said at least one

element is lanthanum.
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CLAIM 298 (Allowed) An apparatus according to claim 296 in which the alkaline-earth

alement is barium,.

CLAIM 299 (Allowed) An apparatus according to claim 296 in which the copper-oxide
compound of the superconductive composition includes mixed valent copper ions.

CLAIM 300 (Allowed) An apparatus according to claim 299 in which the copper-oxide
compound includes at least one element in a nonstoichiometric atomic proportion.

CLAIM 301 (Allowed) An apparatus according to claim 300 in which oxygen is presant

in the copper-oxide compound in a nonstoichiometric atomic proportion.

CLAIM 302 (Currently Amended) An apparatus for causing electric-current flow in a
superconductive state at a temperature greater than or equal to 26°K, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the composition
comprising a superconductive transition temperature T, of greater than or equal to 26°K,
said superconductive composition includes at least one element selected from the
group consisting of a Group H A element, a rare earth element; and a Group I B

element;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composttion; and

{¢) a source capable of providing an electric current {o flow in the superconductor

glement.
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CLAIM 303 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the copper-oxide
compound including at least one element selected from the group consisting of a Group
il A element, a rare earth element and a Group 1 B element, the composition
comprising a superconductive/resistive transition defining a superconductivelresistive-
transition temperature range betwsen an upper limit defined by a transition-onset
temperature T, and a lower fimit defined by an effectively-zero-bulk-resistivity intercept
temperature Tp=g, the transition-onset temperature T, being greater than or equal to
26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity infercept temperature Ty of the
superconductive composition; and

(¢} a source capable of providing an slectric current to flow in the superconductor

slemeant.

CLAIM 304 (Currently Amended) An apparatus for causing electric-current flow in a

superconductive state at a temperature greater than or equal to 26°K, comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the composition
comprising a superconductive transition temperature T, of greater than or equal to

26°K, said superconductive composition includes at least one element selected from the
group consisting of a Group It A element and at least one element selected from the

group consisting of a rare earth element and a Group il B element;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

{c) a source capable of providing an electric current to flow in the superconductor

alement.

CLAIM 305 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a substantially layered perovskite crystal structure, the copper-oxide
compound including at least one slement selected from the group consisting of a Group
H A element and at least one element selected from the group consisting of a rare earth
elament and a Group I B element, the composition comprising a
superconductivefresistive transition defining a superconductive-resistive-transition
temperature range between an upper limit defined by a transition-onset temperature Tc
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature

Tg=0, the transition-onset tamperature T, being greater than or equal to 26°K;
(b} a temperature controller for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivily intercept temperature Tp=o of the

superconductive composition; and

{¢) a source capable of providing an electric current o flow in the superconductor

element.

CLAIM 306 (Currently Amended) An apparatus for causing electric-current flow in a

superconductive state at a temperature greater than or equal to 26°K, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound comprising a substantially layered perovskite crystal structure, the
composition comprising a superconductive transition temperature T, of greater than or
equal to 26°K, said superconductive composition includes at least one element selected
from the group consisting of a Group I A element and at least one element selected

from the group consisting of a rare earth element and a Group [l B element;
(b} a temperature controller for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of

the superconductive composition; and

{c}) a source capable of providing an electric current to flow in the superconductor

slement.

CLAIM 307 (Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a fransition metal-oxide
compound comprising a substantially layered perovskite crystal structure, the transition
metal-oxide compound including at least one element selected from the group
consisting of a Group I A elemant and at least one element selected from the group
consisting of a rare earth element and a Group lil B element, the composition
camprising a superconductive/resistive transition defining a superconductivefrasistive-
transition temperature range between an upper limit defined by a transition-onset
temperature T, and a lower limit defined by an effectively-zero-bulk-resistivity intercept
temperature Tpso, the transition-onset temperature T, being greater than or equat to
26%K;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature To=q of the
superconductive composition; and

{c) a source capable of providing providing an electric current to flow in the

superconductor element.

CLAIM 308 (Previously Presented) An apparatus according {o claim 273 wherein said

composition comprises a substantially layered perovskite crystal struciure.

CLAIM 308 (Currently Amended) An apparatus according to claim 274 wherein said
superconducting ransistor ransition metal oxide comprises a substantially layered

perovskite crystal structure.

CLAIM 310 (Previously Prasented) An apparatus according to claim 275 wharein said
superconducting copper oxide comprises a substantially layered perovskite crystal
structure.

CLAIM 311 (Allowed) An apparatus according to claim 276 wherein said
superconduciing oxide composition comprises a substantially layered perovskite crystal

structure.

CLAIM 312 (Allowed) An apparatus according to claim 277 wherein said
superconduciing oxide composition comprises a substantially layered perovskite crystal

structure.

CLAIM 313 {Currently Amended) An apparatus according o claim 278 wherein said
transistor transition metal oxide comprises a substantially layered perovskite crystal
structure.
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CLAIM 314 (Previously Presented) An apparatus according to claim 279 wherein said
copper oxide comprises a substantially layered perovskite crystal structure.

CLAIM 315 (Allowed) An apparatus according to claim 280 wherein said composition
compriges a substantially layered perovskite crystal structure.

CLAIM 316 (Allowed) An apparatus according to claim 281 wherein said composition of

matter comprises a substantially layered perovskite crystal structure,

CLAIM 317 (Allowed) An apparatus according to claim 282 wherein said composition of
matter comprises substantially fayered perovskite crystal structure.

CLAIM 318 (Allowed) An apparatus according {o claim 283 wherein said composition of
matter comprises a substantially layered perovskite crystal structure.

CLAIM 319 (Allowed) An apparatus according to claim 284 wherein said composition of

matter comprises subsiantially layered perovskite crystal structure,

CLAIM 320 {Currently Amended) An apparatus according to claim 285 wherein said
fransistor transition metal oxide comprises substantially fayered perovskite crystal

structurs,

CLAIM 321 (Previously Presented) An apparatus according to claim 286 wherein said
copper oxide composition comprises substantially layered perovskite crystal structure.

CLAIM 322 {Currently Amended) A superconductive combination according to anyone
any one of claims 84 or 85, wherein said mixed transition metal oxide can be made
according 1o known principles of ceramic science.

CLAIM 323 {Currently Amended) An apparatus according 1o anyene any one of claims
86, 87, 144 146, 147, 163, 164, 168, 189, 173, 174, 178, 182, 189, 198, 197, 214, 224,
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235, 236, 237, 239, 254, 255, 258, 260, 264, 265 or 273, wherein said compostion can
be made according to known principles of ceramic science.

CLAIM 324 (Currently Amended} A combination according {0 apyene any.one of claims
91, 92 or 36 1o 38, wharein said composition can be made according to known
principles of ceramic science.

CLAIM 325 (Currently Amended) A superconductive apparatus according 10 anyene any
one of claims 1 1o 11, 33 to 35, 66 10 68,102, 130, 361-366 or 370, wherein said
composition can be made according to known principles of ceramic science.

CLAIM 326 (Currently Amended) An apparatus according to amyene any one of claims
93 to 95 or 138, wherein said mixed copper oxide can be made according to known
principles of ceramic science.

CLAIM 327 (Currently Amendad) A combination according to anyene any one of claims
64 or 135, wherein said mixed copper oxide can be made according to known principles
of ceramic science.

CLAIM 328 (Currently Amended) A superconductive apparatus according {o anyene any
one of claims 48 to 52, 96 1o 108, 198 to 204, 371, 383 or 384, whergin sad
superconductive composition can be made according to known principles of ceramic

science.

CLAIM 329 (Currently Amended) A superconductive combination according to anyens
any oneg of claims 12 to 23, 110, 131, 132 or 367-370, wherein said superconductive

composition can be made according to known principles of ceramic science.

CLAIM 330 (Currently Amended) An apparatus according to asyoene any one of claims
185 or 220, wherein said superconductive composition can be made according 10
known principles of ceramic science.
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CLAIM 331 (Previously Presented) A device according to claim 111, wherein said
superconductive transition metal oxide can be made according to known principles of
caeramic science.

CLAIM 332 {Currently Amended) An apparatus according {0 anyone any one of claims
183, 217, 218, 274 or 308, wherein said superconductive transition metal oxide can be

made according to known principies of ceramic science.

CLAIM 333 (Previously Presented) A device according to claim 112, wherein said
superconductive copper oxide can be made according to known principles of ceramic

soience.

CLAIM 334 (Currently Amended) An apparatus according to anyense any one of claims
275, 276, 310 or 311, wherein said superconductive copper oxide can be made

according o known principles of ceramic sciencs,

CLAIM 335 (Allowed) A device according o claim 113, wherein said superconductive
oxide composition can be made according to known principles of ceramic science.

CLAIM 336 {Currently Amended) An apparatus according (o anyoene any one of claims
186, 221, 272, 312 or 413, wherein said superconductive oxide composition can be
made according to known principies of ceramic science.

CLAIM 337 {Currently Amended) A device according to anyere any one of claims 114
or 117, wherein said transition metal oxide can be made according to known principles

of ceramic science.

CLAIM 338 {Currently Amended) An apparatus according {o anyone any one of claims
241028, 60 {0 63, 116, 141 to 143, 172, 187, 222, 232 {0 234, 263, 278, 285, 287, 288,
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313 or 320, wherein said transition metal oxide can be made according to known
principles of ceramic science.

CLAIM 338 (Currently Amended} A superconductive apparatus according to anyone any
one of claims 27-32, 132 or 370, wherein said transition metal oxide can be made
according 1o known principles of ceramic science.

CLAIM 340 (Previously Presented) An invention according {o claim 118, wherein said
transition metal oxide can be made according to known principles of ceramic science.

CLAIM 341 (Previously Presented) A fransition metal oxide device according to claim
128, wherein said transition metal oxide can be made according to known principles of

CEraiTHC sciencea.

CLAIM 342 (Currently Amended) An apparatus according to anyene any one of claims
40 to 45, wherein said suparconductor can be made according o known principles of

ceramic science.

CLAIM 343 {Currently Amended) A device according to anyene any one of claims 119
or 121, wherein said copper oxide can be made according to known principles of

caramic science.

CLAIM 344 (Previously Presented) An apparatus according to claim 120, wherein said
copper oxide can be made according to known principles of ceramic science.

CLAIM 345 (Previously Presented} An invention according to claim 122, wherein said

copper oxide can be made according to known principles of ceramic science.

CLAIM 346 (Allowed) A superconductive apparatus according to claim 123, wherein
said copper oxide can be made according to known principles of ceramic science.
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CLAIM 347 (Previously Presented} A copper oxide device according to claim 129,
wherein said copper oxide can be made according to known principles of ceramic

sgience.

CLAIM 348 {Currently Amended) An apparatus according {o anyere any one of claims
162, 167, 177, 188, 223, 253, 258, 268, 269, 270, 279 or 314, wherein said copper

oxide can be made according to known principles of ceramic science.

CLAIM 348 (Previously Presented) A combination according 1o claim 57, wherein said
superconductive oxide can be mades according to known principles of ceramic science.

CLAIM 350 {Currently Amended) A combination according 1o anyene any one of claims
58 or 373, wherein said copper ransition metal oxide conductor can be made according

to known principles of ceramic science.

CLAIM 351 (Previously Presented) A combination according to claim 58, wherein said

ceramic-like material can be made according to known principles of ceramic science.

CLAIM 352 {Currently Amended) A superconductive combination according to anyone
any one of claims 68 to 71 or 134, wherein said superconductive composition can be

made according to known principles of ceramic science.

CLAIM 353 (Currently Amended) A superconductive apparatus according to anyone any
one of claims 138, 140, 148 to 155, 156 to 161, 170, 171, 175, 176, 180, 181, 2050
216, 387-393, or 396-401, wherein said superconductive composition can be made

according to known principles of ceramic science.

CLAIM 354 (Currently Amended} An apparatus according o anyene any one of claims
165, 166, 185, 220, 240 t0 246, 247 10 252, 261, 262, 280, 290 to 301, 394, 385, 402-
408, 409 or 410, wherein said superconductive composition can be made according to

known principles of ceramic science.
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CLAIM 355 {Currently Amended) A combination according {0 anyone any one of claims
7710 81, 186, 379 or 380, wherein said mixed copper oxide compaosition can be made

according o known principles of ceramic science.

CLAIM 356 {Currently Amended) A device according to anyore any one of claims 124
to 127, wherein said composition of matter can be made according o known principles

of ceramic sciencs.

CLAIM 357 (Currently Amended) An apparatus according 1o anyene any ong of claims
180 to 184, 225 to 229, 231, 256, 257, 266, 267, 271, 272, 281 to 284, 317 to 319, 407,
or 411 to 413, wherein said composition of matter can be made according {o known

principles of ceramic science.

CLAIM 358 (Currently Amended} An apparatus according o anyene any one of claims
186 or 221, wherein said superconductive oxide composition can be made according to

known principles of ceramic science.

CLAIM 358 (Currently Amended) An apparatus according to anyene any one of claims
185 or 230, wherein said copper oxide composition can be made according to known

principles of ceramic science.

CLAIM 3680 (Currently Amended) An apparatus according to anyene any ong of claims
286 or 321, wherein said copper oxide composition can be made according {o known

principles of ceramic science.

CLAIM 361 (Currently Amendead) A superconducting apparatus comprising; a
composition having a transition temperature greater than or equal to 26°K, the
composition ncluding a rare earth or an element comprising a rare sarth characteristic,
a fransition metal element capable of exhibiting multivalent states and oxygen, including

at least one phase that exhibits supsrconductivily at temperature greater than or equal
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to 267K, a means-tfemperature controlier for capable of maintaining said composition at

said temperature to exhibit said superconductivity and means g current source-for

capable of passing an slectrical superconducting current through said composition while
exhibiting said superconductivity.

CLAIM 382 (Previously Presented) The superconducting apparatus of claim 361, further
including an alkaline earth element substituted for at least one atom of said rare earth or

element comprising a rare earth characteristic in said composition.

CLAIM 363 (Previously Presented) The supsrconducting apparatus of claim 362, where
said rare earth or element comprising a rare earth characteristic is selected from the

group consisting of La, Nd, and Ce.
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CLAIM 384 (Previously Presented) The superconducting apparatus of claim 361, where

said phase is crystatiine with a structure comprising a perovskite characteristic.

CLAIM 365 (Previously Presented) The superconducting apparatus of claim 362, where
said phase is crystalline with a structure comprising a perovskite characteristic.

CLAIM 366 (Previously Presented) The superconducting apparatus of claim 361, where
said phase exhibils a crystailine structure comprising a layered characteristic.

CLAIM 367 (Previously Presented)} The combination of claim 15, where said additional

element is a rare earth or an element comprising a rare earth characteristic.

CLAIM 368 (Previously Presented) The combination of claim 12, where said

composition includes a superconducting phase comprising a perovskite characteristic.

CLAIM 3688 (Previously Presented) The combination of ¢laim 20, where said substituted
transition metal oxide has a structure comprising a lavered characteristic.

CLAIM 370 (Previously Presented) The superconducting apparatus of claim 31, where
said crystalline siructure comprises a layered characteristic, enhancing the number of

Jahn-Teller polarons in said composite,
CLAIM 371 (Previously Presented)} The superconductive apparatus of claim 48, where
said substitutions include a rare earth or an element comprising a rare earth

characieristic.

CLAIM 372 {(Currently Amended) A superconductive apparatus comprising: an element

capable of carrving a superconductive current comprised of a copper oxide comprising

a crystaliine structure comprising a layered characteristic and at least one additional

element substifuted in said crystalline structure, said structure being oxygen deficient
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and exhibiting a superconducting onset temperature greater than or equal to 26°K_said
copper oxide comprising at least one element selected from the group consisting of a

first element group. a second element group and combinations thereof, wherein said

first element group comprises rare earth elements. rare earth-like elements and Group

HIB elements and said second element group comprises alkaline earth elements and

Group llA elements

CLAIM 373 (Currently Amended) A combination, comprised of:

a copper transition metal oxide superconductor having a superconductor onset

temperature greater than about 26°K including an element which results in a mixed
valent state in said oxide, said oxide being crystaliine and comprising a structure

comprising & layered characteristic,

means a current source-for capable of passing a superconducting current through said

copper oxide while it 1s maintained at a temperature greater than or equal {o 26°K and

less than said superconducting onset temperature, apd

means g lemperature controlier for capable of cooling said copper oxide {0 a

superconductive state at a temperature greater than or equal to 26°K and less than said

superconducting onset temperature

said fransition metal oxide comprising at least one elemeant selected from the group

consisting of a first element group, a second element group and combinations thereof,

wherein said first element group comprises rare earth elemenis, rare sarth-like

elements and Group HIB elements and said second slement group comprises alkaline

earth elements and Group HA elements

CLAIM 374 (Currently Amended) A combination, comprised of:
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a material comprising a ceramic characteristic comprising an onset of superconductivity
at an onset temperature greater than or equal to 26°K|

means acurrent source for capable of passing a superconducting electrical current

through said material comprising a ceramic characteristic while said material is
maintained at a temperature greater than or equal to 26°K and less than said onset

temperature, apd

means a temperature controller for capable of cooling said superconducting material

having a ceramic characteristic to a superconductive state at a temperature greater than
or equal fo 26°K and less than said onset temperature, said material being
superconductive at temperatures below said onsst temperature and a ceramic at

temperatures above said onset temperature, and

said material comprising a fransition metal, oxyagen and at least one slement selected

from the group consisting of a first element group. a second element group and

combinations thereof wherein said first element group comprises rare earth elemenis

rare earth-like elements and Group B elements and said second element group

comprises alkaline earth elements and Group 1A elements.

CLAIM 375 (Currently Amended) An apparatus comprising; a composition exhibiting
superconductivity at temperatures greater than or equal {0 26°K, said composition being
a material comprising a ceramic characteristic in the RE-AE-TM-O system, where RE is
a rare earth or near rare earth element, AE is an alkaline earth element, TM is &
multivalent transition metal element having at least two valence states in said
composition, and O is oxygen, the ratio of the amounts of said transition metal in said
two valence states being determined by the ratic RE: AE, a source of current fer
capable of passing a superconducting electric current in said transition metal oxide, and
a cooling apparatus for capable of maintaining said transition metal oxide below said

onset temperature and at a temperature greater than or equal to 26°K.
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CLAIM 376 (Previously Presented) The combination of claim 71, where said mixed
copper oxide further includes a rare earth or an element comprising a rare earth

characieristic.

CLAIM 377 (Withdrawn, Currently Amended) An apparatus comprising; an element
capable of carrving a superconductive current comprising a superconductor having a

superconducting onset temperature greater than or equal to 267K, said superconductor

being made by a method including the steps of:

preparing powders of oxygen-containing compounds of a rare earth or rare earth-like

element, an alkaline earth element, and copper,

mixing said compounds and firing said mixture to create a mixed copper oxide
composition including said alkaline earth element and said rare earth or rare earth-like

alement, and

annealing said mixed copper oxide composition at an elevated temperature less than
about 950°C in an atmosphere including oxygen to produce a supserconducting
composition having a mixed copper oxide phase exhibiting a superconducting onset
temperature graater than or equal to 26°K, said superconducting compaosition
comprising a crystalline structure comprising a layered characteristic after said

annealing step.

CLAIM 378 (Withdrawn, Currently Amended) An apparatus comprising; an_element

capable of carrving a superconductive current comprising a superconductor having a

superconducting onset temperature greater than or equal fo 26°K, said superconductor
being comprised of a rare earth or an element (RE) comprising a rare earth
characteristic, an alkaline earth element (AE), copper (CU), and oxygen (O) and having
the general formula RE-AE-CU-0, said superconductor being made by a method
comprising the steps of combining said rare earth or element comprising a rare earth
characteristic, said alkaline sarth slement and said copper in the presence of oxygen to
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produce a mixed copper oxide including said rare earth or rare earth-like element and
said alkaline earth element therein, and

heating said mixed copper oxide to produce a superconductor having a crystalline
structure comprising a layered characteristic and exhibiting a superconducting onset
temperature greater than or equal to 26°K the critical transition temperature of said
superconductor being dependent on the amount of said alkaline earth element therein.

CLAIM 379 (Currently Amended} A combination, comprising:

a mixed copper oxide composition including an alkaline earth element (AE} and a rars
earth or element (RE) comprising a rare earth characteristic, said composition
camprising a crystalline siructure comprising a layered characteristic and mulii-valent
oxidation states, said composition exhibiting a substantially zero resistance to the flow
of electrical current therethrough when cooled to a superconducting state at a
temperature greater than or equal to 267K, said mixed copper oxide having a

superconducting onset temperature greater than or equal to 26°K, and

electricat-means a current source for capable of passing an electrical superconducting

current through said compaosition when said composition exhibits substantially zero
resistance at a temperature greater than or equal 1o 26°K and less than said onsat

temperature.

CLAIM 380 (Previously Presented) The combination of claim 379, whersin said
crystalline structure comprises a perovskite characteristic.

CLAIM 381 {Currently Amended)} An apparatus comprising; an_element capable of

carrying a superconductive current comprising a superconductor having a

superconducting onset temperature greater than or equal to 26°K, said superconductor
being comprisaed of a rare earth or an element (RE) comprising a rare earth
characteristic, an alkaline earth element (AE), a transition metal element {TM), and
Oxygen (Q) and having the general formula RE-AE-TM-0, said superconductor being
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made by a method comprising the steps of combining said rare earth or element
comprising a rare earth characteristic, said alkaline earth element and said transition
metal element in the presence of oxygen to produce a mixed transition metal oxide
including said rare earth or element comprising a rare earth characteristic and said
alkaline earth element therein, and

heating said mixed fransition metal oxide to produce superconductor having a
crystalline structure comprising a layered characteristic and exhibiting a
superconducting onset temperature greater than or equal {0 26°K, said superconductor
having a non-stoichiometric amount of oxygen therein.

CLAIM 382 (Previously Presented) The apparatus of claim 93, where said copper oxide
material exhibits a crystalline structure comprising a layered characteristic.

CLAIM 383 (Currently Amended) A superconductive apparatus for causing slectric-
current flow in a supsrconductive state at a temperature greater than or equal to 267K,

COMPrising:

(a) a superconductor element made of a superconductive composition, the

superconductive composition comprising a cepper-transition metal oxide compound

having a crysial structure comprising a perovskite characteristic and a layered
characteristic, the composition having a superconductor transition temperature T, of
greater than or equal to 26°K;

(b} means a temperature controller for capable of maintaining the superconductor

element at a temperature greater than or equal to 26°K and below the superconductor

transition temperature T, of the superconductive composition; ard

(c) means a current source for capable of causing an electric current {o flow in the

superconductor element_and
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(d) said superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, wherein said first element group comprises rare earth elements, rare earth-like

elements and Group HIB elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 384 (Currently Amended) A superconductive apparatus for causing electric-

current flow in & superconductive state at a temperature greater than or equal to 26°K,
comprising;

(a} a superconductor element made of a superconductive composition, the

superconductive composition comprising a copper-transition metal oxide compound

having a crystal structure comprising a perovskite characteristic and a lavered

characteristic, the composition having a superconductor transition temperature T, of

greater than or equal o 26°K:

(b} a temperature controller capable ofmaintaining the superconductor element at a

temperature greater than or equal to 26°K and below the superconductor transiion

temperature 1. of the superconductive composition:

{c) a current source capable of causing an electric current io flow in the superconductor

element, and

{The-superconductive-apparatus-according-to-claim-383-in-which the copper-oxide
compound of the superconductive composition includes at least one rarg-earth or

element comprising a rare earth characteristic and at least one alkaline-earth element.

CLAIM 385 (Previously Presented) The superconductive apparatus according to claim
384 in which the rare-earth or elemeant comprising a rare earth characteristic is

fanthanum.
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CLAIM 386 (Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(&} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characteristic, the copper-oxide compound including at least one rare-earth or element
comprising a rare earth characteristic and at least one alkaline-sarth slement, the
compaosition having a superconductivelresistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit definad by an effectively-zero-
bulk-resistivity intercept temperature Tg=o, the transition-onset temperature T, being

greater than or equal {o 26°K;

(b} means a lemperature condroller far capable of maintaining the superconductor

element at a temperature below the effectively-zero-bulk-resistivity intercept

(€) means a current source for capable of causing an electric current {o flow in the

superconductor element.

CLAIM 387 (Allowed) The superconductive apparatus according fo claim 3886 in which
the rare-earth or an element comprising a rare earth characteristic is lanthanum.

CLAIM 388 (Allowed) An apparatus comprising:

a composition including a fransition metal, a rare earth or an element comprising a rare
earth characteristic, an alkaline earth element, and oxygen, where said composition s a
mixed transition metal oxide having a non-stoichiometric amount of oxygen therein and

exhibiting a superconducting state at a temperature greater than or equal to 26°K,
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a temperature controlier capable of maintaining said compaosition in said
superconducting state at a temperature greater than or egual to 26°K, and

a current source capable of passing an electrical current through said composition while
said composition is in said superconducting state.

CLAIM 389 (Currently Amended) A superconductive apparatus for causing electric
current flow in a superconductive state at a temperature greater than or equal {0 267K,
comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the composition having a superconductor transition temperature T, of

greater than or equal to 26°K;
(b} a temperature controlier capable of maintaining the superconducior element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature 1. of the superconductive composition; and

(c) a_source capable of causing an electric curent to flow in the superconductor

element_and

(d} said superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group A elements
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CLAIM 380 {Currently Amended) A superconductive apparatus for causing elsctric

current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

{a} a superconductor element made of a superconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound

gomprising a crvstal structure comprising a lavered characteristic and a perovskite

characteristic, the composition having a superconductor fransition temperature T, of

greater than or eqgual o 26°K:

(b} a temperature controlier capable of maintaining the superconducior element at a

temperature greater than or equal to 26°K and below the superconducior transition

famperatire T. of the superconductive composition:

(¢) a source capabile of causing an electric current to flow in the superconductor

alement and.

Bl Tl N o

ish the copper-oxide

compound of the superconductive composition includes at least one rare-earth or an

element comprising a rare earth characteristic and at least one alkaline-sarth slement.

CLAIM 391 (Allowed) The superconductive apparatus according to ¢laim 320 in which
the rare-earth or an element comprising a rare sarth characteristic is lanthanum.

CLAIM 382 (Currently Amended)} A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characternistic, the copper-oxide compound including at least one rare-earth or rare-
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earth-like slement and at least one alkaline-earth element, the composition having a
superconductivefresistive-transition defining a superconductivelresistive-fransition
temperature range between an upper imit defined by a transition-onset temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature
Tp=q, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Ty of the

superconductive composition; and

{¢) a current source capable of causing an electric current to flow in the superconducior

element.

CLAIM 383 (Allowed) The superconductive apparatus according to claim 392 in which
the rare-earth or an element comprising a rare earth characteristic is lanthanum.

CLAIM 394 (Currently Amended) An apparatus for causing electric-current flow in a

superconductive state at a temperature greater than or equal to 26°K, comprising:

(&} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characteristic, the compostition having a superconductive transition temperature T, of
greater than or equal {o 267K, said superconductive composition includes at least one
element selected from tha group consisting of a Group I A element, a rare earth
element; and a Group Il B element;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and
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(c) a current source capable of causing an slectric current to flow in the superconductor

slement,

CLAIM 385 (Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the copper-oxide compound including at least one element selected from
the group consisting of a Group Il A element, a rare earth element and a Group I B
element, the composition having a superconductive/resistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature T, the transition-onset temperature T, being

greater than or equal {6 26°K;

{b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tps, of the

superconductive composition; and

(c) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 386 (Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
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characterstic, the composition having a superconductive fransition temperature T, of
greater than or equal to 26°K, said superconductive composition includes at least one
element selected from the group consisting of a Group I A element and at least one
element selected from the group consisting of a rare earth element and a Group I B

element;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature greater than or equal to 26°K and below the superconducior transition
temperature T, of the superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor

alament.

CLAIM 387 {Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive josses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characteristic, the copper-oxide compound including at least one element selected from
the group consisting of a Group I A element and at least one element selected from the
group consisting of a rare earth element and a Group HI B element, the composition
having a supsrconductivel/resistive transition defining a superconductive-resistive-
fransition temperature range between an upper limit defined by a transition-onset
temperature T, and a lower limit defined by an effeclively-zero-bulk-resistivity intercept
temperature Tosp, the transition-onset temperature T, being greater than or equal to
26°K;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tpep of the
superconductive composition; and
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{c) a current source capable of causing an electric current {o flow in the superconductor
element.

CLAIM 398 {Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite characteristic, the compaosition having a superconductive transition
temperature T, of greater than or equal to 26°K, said superconductive composition
includes an slement selected from the group consisting of a Group i A element and at
least one element selected from the group consisting of a rare earth element and a

Group il B element;

{b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T; of

the superconductive composition; and

(c) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 388 (Currently Amended)} A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a fransition metal-oxide
compound comprising a crystal structure comprising a lavered characteristic and a
perovskite characteristic, the transition metal-oxide compound including at least one
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element selected from the group consisting of a Group il A element and at least one
element selected from the group consisting of a rare earth element and a Group I B
element, the composition having a superconductivefresistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Tg=q, the transition-onset temperature T, being

greater than or equal {o 26°K;

(b} a temperature controller capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Ty of the
superconductive composition; and

{€) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 400 (Currently Amendad) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal {o 26°K,
comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the composition having a superconductive fransition temperature T, of
greater than or equal 1o 26°K, said superconductive composition includes a Group I A
element, and at least one glement selected from the group consisting of a rare earth

element and a Group 1l B element;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature graater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and
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(c) a current source capable of causing an slectric current to flow in the superconductor

slement,

CLAIM 401 {Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the copper-oxide compound including Group U A element, and at least
one element selected from the group consisting of a rare earth element and a Group il
B element, the composition having a superconductive-rasistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit definad by an effectively-zero-
bulk-resistivity intercept temperature Tg=g, the transition-onset temperature T, being

greater than or equal {6 26°K;

{b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Tp=p 0f the

superconductive composition; and

(c) a current source capable of causing an electric current 1o flow in the superconductor
element.

CLAIM 402 (Currently Amended) An apparatus capable of carrying electric current flow

in a superconductive state at a temperature greater than or equal to 26°K, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound

comprising a crystal structure comprising a layered characteristic and a perovskite
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characterstic, the composition comprising a superconductor transition temperature T, of
greater than or equal to 26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature 1. of the superconductive composition; and

(c) a source capable of providing an electric current {0 flow in the superconductor

element,_and

(d) said superconducting composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof. wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B slements and said second element group comprises alkaline

earth elements and Group A elements.

CLAIM 403 (Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprnsing:

(a} a superconductor element made of a supsrconductive composition, the

superconductive composition consisting essentially of a copper-oxide compound

comprising a crysial structure comprising a lavered characteristic and a perovskite

characteristic, the copper-oxide compound including Group | A slement, and at least

one element selected from the group consisting of a rare earth element and a Group il

B eglement, the composition having a supercondyctive-resistive fransition defining a

superconductivefresistive-transition temperature range between an upper limit defined

by a transition-onset temperature 1. and a lower limit defined by an effectively-zero-

greater than or equal o 26°K:
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(b} a temperature controlier capable of maintaining the superconducior element a a

temperature below the effectively-zero-bulk-resistivity intercept temperature T.-q of the

superconductive composition:

{c) a current source capable of causing an slectric current 1o flow in the superconducior

alement.. and

(diAn-apparatus-accarding-to-claim-402-n-which the copper-oxide compound of the
superconductive composition includes at least one rare-earth or an element comprising
a rare earth characteristic and at least one alkaling-earth element.

CLAIM 404 (Previously Presented} An apparatus according to claim 403 in which the
rare-earth or element comprising a rare earth characteristic is lanthanum.

CLAIM 405 (Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a layer-type perovskite-like crystal structure, the copper-oxide compound
camprising at least one rare-earth or element comprising a rare earth characteristic and
at least one alkkaline-earth element, the composition comprising a
superconductivelresistive transition defining a superconductivefresistive-transition
temperature range between an upper limit defined by a transition-onset temperature T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept {femperature

Tp=0, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature T,-o of the

superconductive composition; and
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(c) a source capable of providing an electric current 1o flow in the superconducior

slement,

CLAIM 406 (Allowed) An apparatus according o claim 405 in which the rare-earth or
element comprising a rare earth characteristic is lanthanum.

CLAIM 407 (Currently Amended) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 268K,
comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the composition comprising a superconductive transition temperature T,
of greater than or equal to 26°K, said superconductive composition includes at least one
elament selected from the group consisting of a Group Hf A element, a rare sarth

glement;, and a Group 11 B element;

(b} a temperature controller for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T of the superconductive composition; and

(¢} a source capable of providing an electric current {o flow in the superconductor

element.

CLAIM 408 {Currently Amended) An apparatus capable of carrying an slectric current

essentially without resistive losses, compnsing:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound

comprising a crystal structure comprising a lavered characteristic and a perovskite
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characterstic, the copper-oxide compound including at least one element selected from
the group consisting of a Group H A element, a rare earth element and a Group 11 B
element, the composition comprising a superconductive/resistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Tg=g, the transition-onset temperature T, being

greater than or equal to 26°K;
(b} a temperature controller for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivily intercept temperature Tp=o of the

superconductive composition; and

{c}) a source capable of providing an electric current to flow in the superconductor

slement.

CLAIM 409 (Currently Amendad An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 267K,
comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the composition comprising a superconductive transition temperature T,
of greater than or equal to 26°K, said superconductive composition includes at least one
element selected from the group consisting of a Group I A element and af least one
element selected from the group consisting of a rare earth element and a Group il B

element;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
tamperature T, of the superconductive composition; and
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{c) a source capable of providing an electric current {o flow in the superconductor

glement.

CLAIM 410 {Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

(a} a superconductor element made of a superconductive compaosition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characteristic, the copper-oxide compound including at least one element selected from
the group consisting of a Group I A element and at least one element selected from the
group consisting of a rare earth element and a Group H B element, the composition
comprising a superconductivel/rasistive transition defining a superconductive-resistive-
transition temperature range between an upper limit defined by a transition-onset
tempearature T, and a lower imit defined by an effectively-zero-bulk-rasistivity intercept
temperature Tesp , the transition-onset temperature T, being greater than or equal to
26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the

superconductive composition; and

{c) a source capable of providing an electric current {o flow in the superconductor

alament.

CLAIM 411 {Currently Amended) An apparatus capable of carrying an electric-current
flow in & superconductive state at a temperature greater than or equal to 26°K,

comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite characteristic, the compaosition comprising a superconductive transition
temperature T, of greater than or equal to 26°K, said superconductive composition
includes at least one element selected from the group consisting of a Group 1 A
element and at least one element selected from the group consisting of a rare earth

element and a Group i B element;
(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of

the superconductive composition; and

(¢) a source capable of providing an electric current to flow in the superconductor

alement.

CLAIM 412 {Currently Amended)} An apparatus for conducting an electric current
essentially without resistive logses, comprising:

(a) a superconductor elemant made of a superconductive composition, the
superconductive composition consisting essentially of a {fransition metal-oxide
compound comprising a crystal structure comprising a layered characteristic and &
perovskite characteristic, the transition metal-oxide compound including at least one
element selected from the group consisting of a Group Ht A element and at least one
element selected from the group consisting of a rare sarth element and a Group Il B
element, the composition comprising a superconductive/resistive transition defining a
superconductive/resistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Tp=o, the transition-onset temperature T, being

greater than or equal {o 26°K;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature To=q of the
superconductive composition; and

{c) a source capable of providing an electric current to flow in the superconductor

alement.

CLAIM 413 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
characterstic, the copper-oxide compound including at least one element selected from
the group consisting of a group Il A element, at least one element selected from the
group consisting of a rare earth element and at least one elemant selected from the
group consisting of a Group i B element, the composition comprising a
superconductive-resistive transition temperature defining a superconductivelresistive-
transition temperature range between an upper limit defined by a transition-onset
temperature T, and a lower limit defined by an effectively-zero-bulk-resistivity intercept
temperature Tp=g, the transition-onset temperature T, being greater than or equal to
26°K;

(b} a temperature contfrolier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the

superconductive compaosition; and

(c) a source capable of providing an electric current to flow in the superconductor

glement.
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CLAIM 414 (Currently Amended) A superconducting apparatus according to anyons
any one of claims 361-365 or 366, wherein said composition can be made according o

known principles of ceramic science.

CLAIM 415 (Currently Amended) A superconducting combination according {o anyene
any one of claims 367, 368 or 369, wherein said composition can be made according to

known principles of ceramic science.

CLAIM 416 (Currently Amended) A superconducting apparatus according to anyoene
any one of claims 370 or 371, wherein said compaosition can be made according to

known principles of ceramic science.
CLAIM 417 (Previously Presented) A superconducting apparatus according to claim
372, whersin said copper oxide can be made according to known principles of ceramic

science.

CLAIM 418 (Previously Presented) A combination according to claim 373, wherein said
copper oxide can be made according to known principles of ceramic science.

CLAIM 419 (Previously Presented)} A combination according to claim 374, wherein said

material can be made by known principles of ceramic science.

CLAIM 420 (Currently Amended) -A-apparatus An apparatus according to claim 375,

wherein said composition can be made by known principles of ceramic science.

CLAIM 421 (Previously Presented) A combination according to claim 376, wherein said

mixed copper oxide can be made by known principles of ceramic science.

CLAIM 422 (Currently Amendead) A combination according fo anyene any one of claims
379 or 380, wherein satd mixed copper oxide can be made by known principles of

Ceramic science.
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CLAIM 423 (Currently Amended) -A- An apparatus according to claim 382, wherein said
copper oxide maternial can be made by Known principles of ceramic science.

CLAIM 424 (Currently Amended) A superconductive apparatus according to anyene any
one of claims 383, 384, 385, 386, 387 and 389, wherein said composition can be made

by known principles of ceramic science.

CLAIM 425 (Currently Amended) {{A]] An apparatus according to claim 388, wherein
said compostion can be made according to known principles of ceramic science.

CLAIM 426 (Currently Amended) A superconductive apparatus according to anyene any
one of claims 389 to 400 or 401, wherein said superconductive composition can be

made by known principles of ceramic science.
CLAIM 427 (Currently Amendad) -A- An apparatus according {o anyene any one of
claims 402 to 412 or 413, wherein said superconductive composition can be made by

known principles of ceramic science.

CLAIM 428 (Currently Amended) An apparatus capable of carrying elactric current flow

in & superconductive state at a temperature greater than or equal to 26°K, comprising:

a superconductive element capable of carrying a superconductive current comprising a

superconductive composition, said superconductive compaosition comprising g transition
metal, O and at least one element selected from the group consisting of Be, Mg, Ca, Sr,
Ba, Ra, 8¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, and Lu; and

said composition comprising a superconductor transition temperature T, of greater than

or equal to 26°K.
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CLAIM 429 {Currently Amended) An apparatus according to claim 428, further
including:

a temperature controller for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T. of the superconductive composition; and

a source capable of providing an electric current to flow in the superconductor element.

CLAIM 430 (Previously Presented) An apparatus according to claim 428, wherein said
composition comprises a substantially layered structure.

CLAIM 431 (Previously Presented) An apparatus according to claim 429, wherein said
composition comprises a substantially layered structure.

CLAIM 432 (Currently Amendad) An apparatus according to anyone any one of claims
428 10 430 or 431, wherein said composition comprises a substantially perovskite
crystal structure.

CLAIM 433 (Previously Praesented) An apparatus according to any one of claims 428 o

430 or 431, whergin said composition comprises a perovskite-like struciure.

CLAIM 434 (Previously Presented} An apparatus according {o any one of claims 428 to
430 or 431, wherein said composition comprises a perovskite characteristic,

CLAIM 435 (Previously Presented) An apparatus according to any one of claims 428 {o

430 or 431, wherein said composition comprises a perovskite related structure.

CLAIM 436 (Currently Amended) An apparatus according to asyene any one of claims
428 to 431 or 432, wherein said composition can be made according to known
principals of ceramic science.
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CLAIM 437 {Currently Amended) An apparatus according to claim 88 wherein said
composition is an-exde layered.

CLAIM 438 (Currently Amended) An apparatus comprising. a means g_
superconductive slement for conducting a superconducting current at a femperature

greater than or equal {o 26°K and a means current source for providing an electnic

current to flow in said means for conducting a superconducting current,_and
sald superconducting element comprising a transition metal, oxygen and at least one

element selected from the group consisting of a first element group, a second slemeant

group and combinations thereof. wherein said first element group comprises rare earth

elements, rare earth-like elements and Group HIB elements and said second element

group comprises alkaline earth elements and Group 1A elements.

CLAIM 4392 (Previously Presented) An apparatus according {o claim 438, wherein said

means-superconductive element for conducting a superconductive current comprises a

Te greater than or equal to 26°K.

CLAIM 440 {Currently Amended) An apparatus according {o claim 438, further including
a temperature controller for capable of maintaining said means for conducting a

superconducting current at a said temperature.

CLAIM 441 (Currently Amended) An apparatus according to anyene any one of claims
438, 439 or 440, wherein said means-superconductive element for conducting a

superconducting current comprises axygen g multiphase material comprising least one

superconducting phase.

CLAIM 442 (Currently Amended) An apparatus according to anyene any one of claims

438, 439 and 440, wherein said sweans-superconductive element for conducting a
superconducting current comprises one or more of the groups consisting of Be, Mg, Ca,
Sr. Ba, Ra, Sc, Y, La, Ce, Pr, Nd. Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.
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CLAIM 443 (Currently Amended) An apparatus according {0 anyene any one of claims
438, 439 or 440, wherein said means-superconductive element for conducting a

superconducting current comprises one or more of Be, Mg, Ca, Sr, Ba and Ra and one
or more of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 444 (Currently Amended) An apparatus according to anyene any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a layered siructure.

CLAIM 445 (Currently Amended) An apparatus according (o anyene any one of claims

438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a substantially perovskite structure.

CLAIM 446 (Currently Amended) An apparatus according to anyene any one of claims

438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a perovskite-like structure,

CLAIM 447 (Currently Amended) An apparatus according {o anyene any one of claims

438, 439 and 440, wherein maans-superconductive elemeant for conducting a

superconducting current comprises a perovskite related structure.

CLAIM 448 (Currently Amended) An apparatus according to anyene any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a structure having a perovskiie characteristic.

CLAIM 449 (Currently Amended) An apparatus according (o anyene any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a transition metal,

Serial No.. 08/479810
Page 151 of 301 YOR919870074U856



CLAIM 450 (Currently Amended) An apparatus according to anyene any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a copper oxide.,

CLAIM 451 (Currently Amended) An apparatus according to anyene any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises pxygen in a nonstoichiomeric amount.

CLAIM 452 (Curretnly Amended) An apparatus according to anyeone any one of claims
438, 439 and 440, wherein said means-superconductive element for conducting a

superconducting current comprises a muttivalent transition metal.

CLAIM 453 (Currently Amended) An apparatus according {o anyene any ong of claims
438, 439 or 440, wherein said means-superconductive element for conducting a

superconducting current can be made according to known principles of ceramic

science.

CLAIM 454 (Currently Amended) An apparatus according to claim 441, wherein said
means-syperconductive element for conducting a superconducting current can be made

according o known principles of ceramic science.

CLAIM 455 (Currently Amended) An apparatus according to claim 442, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

CLAIM 456 (Currently Amended} An apparatus according to claim 443, wherein said

means-superconductive element for conducting a superconducting current can be made

according 1o known principles of ceramic science.
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CLAIM 457 (Currently Amended) An apparatus according to claim 444, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

CLAIM 458 {Currently Amended) An apparatus according to claim 445, wherein said
means-superconductive element for conducting a superconducting current can be made

according o known principles of ceramic science.

CLAIM 458 (Currently Amended} An apparatus according to claim 446, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

CLAIM 460 {Currently Amended} An apparatus according to claim 447, wherein said
means-superconductive element for conducting a superconducting current can be made

according 1o known principles of ceramic science.

CLAIM 461 (Currently Amended)} An apparatus according to claim 448, wherein said
means-superconductive element for conducting a superconducting current can be made

according 1o known principles of ceramic science.

CLAIM 462 (Currently Amended) An apparatus according to claim 448, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

CLAIM 463 (Currently Amended) An apparatus according to claim 450, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

CLAIM 464 (Currently Amended) An apparatus according to claim 451, wherein said
means-superconductive element for conducting a superconducting current can be made

according to known principles of ceramic science.

Serial No.. 08/479810
Page 153 of 301 YOR919870074U856



CLAIM 485 {Currently Amended) An apparatus according {o claim 452, wherein said

means-superconductive element for conducting a superconducting current can be made

according o known principles of ceramic science.

CLAIM 486 (Currently Amended) An apparatus comprising:

a superconductive current-carrying element capable of carrying a superconductive

current comprising a-tem-268K T, greater than or equal {o 26°K:

said superconductive eurrent-carrping element comprises a property selected from one
or more of the group consisting of a mixed valent oxide, a transition metal, a mixed
valent transition metal, a perovskite structure, a perovskite-like structure, a perovskite
related structure, a layered structure, a stoichiomeric or nonstoichiomeric oxygen

contents and a dopant_and

said said superconductive element comprising a transiion metal. oxvaen and at least

one element selected from the group consisting of a first element group, a second

element group and combinations thereof. wherein said first element group comprises

rare earth elements, rare earth-like slements and Group 1B elements and said second

element aroup comprises alkaline earth elements and Group HA elements..

CLAIM 467 (Currently Amended) An apparatus according to claim 468, wherein said
superconductive current-carrying element is al a temperature greater than or equal to-
aK 26°K.

CLAIM 468 {Currently Amended) An apparatus according to claim 466, further
including a temperature controlier for capable of maintaining said superconductive
surrent-carrying element at a temperature less than said 1.
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CLAIM 469 (Currently Amended) An apparatus according to anyene any one of claims
466, 467 or 468, wherein said superconductive current-carrying element comprises one
or more of the group consisting of Be, Mg, Ca, 8r, Ba, Ra, S¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 470 (Currently Amended) An apparatus according to anyene any one of claims
466, 467 or 468, wherein said superconductive gurrent-carrying element comprises one
or more of Be, Mg, Ca, Sr, Ba and Ra and one or more of 8¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 471 {Currently Amended) An apparatus according to claim 469, wherein said
superconductive current-carrying elemeni comprises a fransition-metal copper.

CLAIM 472 {Currently Amended) An apparatus according to claim 470, wherein said

stiperconductive surrent-carrying element comprises a-transition-metal copper

CLAIM 473 (Currently Amended} An apparatus according to anyone any one of claims

466, 467, or 468, wherein said-supersendusting superconduclive current-carnying
element can be made according to known principles of ceramic science.

CLAIM 474 (Currently Amended) An apparatus according to of claim 471, wherein said-
superconducting superconductive current-carrying element can be made according o

known principles of ceramic science.

CLAIM 475 (Currently Amended) An apparatus according to of claim 472, wherein said-
superconducting superconductive current-carrying element can be made according to

known principles of ceramic science.

CLAIM 476 {Currently Amended) An apparatus comprising:
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a superconductive surrent-carrying elament capable of carrving a supercondcutive

current comprising a-To-m-26aK T greater than or equal 1o 26°K;

said superconductive current-carrying element comprises an ransition metal oxide, a

layered perovskite structure or a layered perovskite-like structure and comprises a
stoichiomeric or nonstoichiomeric oxygen content and at least one element selected

from the group consisting of a first element group. a second element group and

combinations thereof. wherein said first element group comprises rare earth elements,

rare earth-like elements and Group HIB elements and said second element group

comprises alkaline earth elements and Group llA elements.

CLAIM 477 {Currently Amended) An apparatus according to claim 476, wherein said

superconductive current-carrying element is at a temperature greater than or equal to-
4K 26°K

CLAIM 478 (Currently Amendad) An apparatus according to claim 476, further

including a temperature controfier for capable of maintaining said superconductive

current-carrping element at a temperature less than said 1.

CLAIM 479 (Currently Amended) An apparatus according to anyene any one of claims
476, 477 or 478, wherein said superconduciive current-carrying element comprises one
or more of the group consisting of Be, Mg, Ca, S, Ba, Ra, 5S¢, Y, La, Ce, Pr, Nd, Pm,
Sm, kEu, Gd, Th, Dy, Ho, &r, Tm, Yb and Lu.

CLAIM 480 (Currently Amended} An apparatus according to anyene any one of claims
476, 477 or 478, wherein said superconductive current-carrying element comprises one
or more of Be, Mg, Ca, Sr, Ba and Ra and cone or more of S¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb and Lu.
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CLAIM 481 {Currently Amended) An apparatus according to claim 4798, wherein said
superconductive current-carrying element comprises a transifion-metal multiphase

material comprising a superconductive phase.

CLAIM 482 {Currently Amended) An apparatus according to claim 480, wherein said
stiperconductive current-carrying element comprises a-transition-metal mulliphase

material comprising a superconduciive phase.

CLAIM 483 (Currently Amended} An apparatus according to claim 476, wherein said
superconductive eurrent-carmying element comprises copper oxide.

CLAIM 484 (Currently Amended} An apparatus according to anyene any one of claims
476, 477 or 478, wherein said superconductive current-carrying element can be made

according to known principles of ceramic science.

CLAIM 485 (Currently Amendad) An apparatus according to claim 479, wherein said
superconductive current-carrying element can be made according to known principles of

ceramic science.

CLAIM 486 (Currently Amended) An apparatus according to claim 480, wherein said
superconductive current-carrying elemeni can be made according to known principles of

ceramic science.

CLAIM 487 (Currently Amended} An apparatus according {o claim 481, wherein said
superconductive current-carrying elemeni can be made according to known principles of

ceramic science.

CLAIM 488 {Currently Amended) An apparatus according to claim 482, wherein said
superconductive eurrent-carrying element can be made according to known principles of

ceramic science.
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CLAIM 489 {Currently Amended) An apparatus according to claim 483, wherein said
superconductive current-carrying element can be made according to known principles of

ceramic science.

CLAIM 490 {Currently Amended) An apparatus according to claim 484, wherein said
superconductive swrent-carrying element can be made according to known principles of

CEramic science.

CLAIM 491 (Currently Amended} An apparatus according to claim 485, wherein said
superconductive surrent-carmying element can be made according to known principles of

ceramic science.

CLAIM 402 (Previously Presented) The superconducting apparatus of claim 361, where
said phase Is crystalline with a structure comprising & perovskite related structure.

CLAIM 493 (Previously Presented) The superconducting apparatus of claim 362, where
said phase is crystaliine with a structure comprising a perovskite related structure,

CLAIM 484 (Previously Presented) The combination of claim 12, where said
composition includes a superconducting phase comprising a perovskite related

structurs,

CLAIM 485 (Previously Presented) The combination of claim 379, whersin said
crystalline structure comprises a perovskite related structure.

CLAIM 496 {Currently Amended} A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,
COMPprising:

(a} a superconductor element made of a superconductive compaosition, the
superconductive composition comprising a copper-oxide compound having a crystal
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structure comprising a perovskite related structure and a layered characteristic, the
composition having a superconductor transition temperature T, of greater than or equal
to 26°K;

{b}-means a lemperature controller fer capable of maintaining the superconductor

element at a temperature greater than or equal {0 26°K and below the superconductor

transition temperature T, of the superconductive composition; and

(cr-means a current source for capable of causing an electric current to flow in the

superconductor element;,_and

() said superconductive composition comprising at least one slement salected from the

group consisting of a first element group. a second element group and combinations

thereof. wherein said first element group comprises rare earth elements, rare earth-like

elements and Group B elements and said second element group comprises alkaline

earth elements and Group LA elements.

CLAIM 497 (Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:

(&} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related struciure, the copper-oxide compound including at ieast one rare-earth or
element comprising a rare earth characteristic and at least one alkaline-earth element,
the composition having a supsrconductive/resistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and & lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Ty, the transition-onset temperature 1. being
greater than or equal {0 26°K;
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(b} means a temperature coniroller for capable of maintaining the superconductor

element at a temperature below the effectively-zero-bulk-resistivity intercept
temperature Tg-¢ Of the superconductive composition; and

{c) means a_current source for capable of causing an electric current {o flow in the

superconductor element.

CLAIM 498 {Currently Amended) A superconductive apparatus for causing electric
current flow in a superconductive state at a temperature greater than or equal to 26°K,
COMPrising:

(a) a superconductor element made of a supsrconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the composition having a superconductor transition temperature T, of

greater than or equal {6 26°K;
{b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconducior transition

temperature T, of the superconductive composition; and

(c) a source capable of causing an electric current to flow in the superconductor

element; and
(d} said superconductive composition comprising at least one element selected from the

group consisting of a first element group, a second element group and combinations

thereof, wherein said first element group comprises rare earth elements, rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group A elements.

CLAIM 499 {Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least one rare-sarth or rare-
earth-like element and at least one alkaline-earth element, the composition having a
superconductive/resistive-transition defining a superconductive/resistive-transition
temperature range between an upper limit defined by a transition-onset temperafure T,
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature
To=0, the transition-onset temperature T, being greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconducior glement at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tp. of the
superconductive composition; and

{c) a current source capable of causing an electric current o flow in the supsrconductor

element.

CLAIM 500 (Currently Amended) An apparatus for causing electric-current flow in a

superconductive state at a temperature greater than or equal to 26°K, comprising:

(&} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystat structure comprising a lavered characteristic and a perovskite
related structure, the composition having a superconductive transition temperature T, of
greater than or equal {o 26°K, said superconductive composition includes at least one
element selected from the group consisting of a Group I A element, a rare earth
element; and a Group Il B element;
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(b} a temperature controlier capable of maintaining the superconductor elemeant at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

{c) a current source capable of causing an slectric current 1o flow in the superconductor

alement.

CLAIM 501 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconduciive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least one element selectad
from the group consisting of a Group Il A element, a rare earth element and a Group il
B slement, the composition having a superconductivefresistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower imit defined by an effectively-zero-
bulk-resistivity intercept temperature Tg=o, the transition-onset temperature T, being
greater than or equal {o 26°K;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature Tp= of the
superconductive composition; and

{€) a current source capable of causing an electric current to flow in the superconductor

element.

CLAIM 502 (Currently Amended) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal {0 267K,
comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the composition having a supsrconductive transition temperature T, of
greater than or equal to 26°K, said superconductive composition includes at least one
element selected from the group consisting of a Group | A element and at least one
element selected from the group consisting of a rare earth element and a Group 1 B
element;

(b} a temperature controlier capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(¢) a current source capable of causing an electric current {o flow in the superconductor
element.

CLAIM 503 (Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
uperconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least one element selectad
from the group consisting of a Group I A element and at least one element selected
from the group consisting of a rare earth element and a Group Il B element, the
compaosition having a superconductivefresistive transition defining a superconductive-
resistive-transition temperature range between an upper limit defined by a {fransition-
onset temperature T, and a lower iimit defined by an effectively-zero-bulk-resistivity
intercept temperature Ty, the transition-onset temperature T, being greater than or
equal to 26°K;
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(b} a temperature controlier capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature T of the
superconductive composition; and

(¢) a current source capable of causing an electric current {o flow in the superconductor

glement.

CLAIM 504 {Currently Amendead) A superconductive apparatus for causing electric-
current flow in a superconductive state at a temperature greater than or equal to 267K,

comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a fransition metal oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite related structure, the composition having a superconductive transition
temperature T, of greater than or equal to 26°K, said superconductive composition
includes an element selected from the group consisting of a Group i A element and at
least one element selected from the group consisting of a rare earth element and a

Group {1l B element;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature greater than or equal to 26°K and below the superconductior transition T, of
the superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor

alament.

CLAIM 505 {Currently Amended) A superconductive apparatus for conducting an

electric current essentially without resistive losses, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite related structure, the transition metal-oxide compound including at least one
element selected from the group consisting of a Group I A element and at least one
element selected from the group consisting of a rare earth element and a Group Il B
element, the composition having a superconductivefresistive transition dafining a
superconductivefresistive-transition temperature range between an upper limit defined
by a {ransition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Ty, the transition-onset temperature T, being
greater than or equal to 26°K;

{b} a temperature controller capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk- resistivity intercept temperature T of the

superconductive composition; and

(¢} a current source capable of causing an electric current to flow in the superconductor
element.

CLAIM 506 (Currently Amended) A superconductive apparatus for causing elactric-
current flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structire comprising a layered characteristic and a perovskite
related structure, the compasition having a superconductive transition temperature T, of
greater than or equal {o 26°K, said superconductive composition includes a Group i1 A
glement, and at least one elemant selected from the group consisting of a rare earth

element and a Group 1l B element;
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(b} a temperature controlier capable of maintaining the superconductor elemeant at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

{c) a current source capable of causing an slectric current 1o flow in the superconductor
element.

CLAIM 807 {Currently Amended) A superconductive apparatus for conducting an
electric current essentially without resistive losses, comprising:

{a} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including Group lf A element, and at least
one element selected from the group consisting of a rare earth element and a Group i
B element, the composifion having a superconductive-resistive transition defining a
superconductive/resistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature T, the transition-onset temperature T, being

greater than or equal to 26°K;

(b} a temperature controlier capable of maintaining the superconductor slement at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Tps of the

superconductive composition; and

(c) a current source capable of causing an electric current {o flow in the superconductor
elament.

CLAIM 508 (Currently Amended) An apparatus capable of carrying electric current flow
in a superconductive state at a temperature greater than or equal to 26°K, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a lavered characteristic and a perovskite
related structure, the composition comprising a superconductor transition temperature
T. of greater than or equal to 26°K;

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current o flow in the superconductor

element, and

(d) said superconductive composition comprising a transition metal, oxvgen and af least

one element selected from the group consisting of a first element group. a second

alament group and combinations thereof. wherein said first element group comprises

rare earth elements, rare earth-like elements and Group 1B elements and said second

element group comprises alkaline earth elemenis and Group lA elements..

CLAIM 508 {Currently Amended) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 26°K,

comprising:

(@) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structire comprising a layered characteristic and a perovskite
related structure, the compaosition comprising a supearconductive transition temperature
T. of greater than or equal to 26°K, said superconductive composition includes at least
one element selectad from the group consisting of a Group I A slement, a rare earth

element; and a Group 1l B element;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition
temperature T, of the superconductive composition; and

{c) a source capable of providing an electric current to flow in the superconductor

alement.

CLAIM 510 {Currently Amended) An apparatus capable of carrying an electric current
essentially without resistive losses, comprising:

{a} a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least ong element selected
from the group consisting of a Group I A element, a rare earth element and a Group il
B element, the composifion comprising a superconductivelresistive transition defining a
superconductive/resistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature T, the transition-onset temperature T, being

greater than or equal to 26°K;
(b} a temperature controlier fer capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Tps of the

superconductive composition; and

(c) a source capable of providing an electric current to flow in the superconductor

alament.

CLAIM 511 {Currently Amended) An apparatus capable of carrying an electric-current
flow in a superconductive state at a temperature greater than or equal to 268°K,

comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the composition comprising a superconductive transition tempesrature
T. of greater than or equal to 26°K, said superconductive composition includes at least
one element selected from the group consisting of a Group I} A elemant and at least
one element selected from the group consisting of a rare earth element and a Group Ul
B element,

(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition

temperature T, of the superconductive composition; and

(c) a source capable of providing an electric current to flow in the superconductor

aleament.

CLAIM 512 (Currently Amended) An apparatus for conducting an electric current

essentially without resistive losses, comprising:

(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least one element selectad
from the group consisting of a Group I A element and at least one element selected
from the group consisting of a rare earth element and a Group Il B element, the
compaosition comprising a supearconductivefresistive transition defining a
superconductive-resistive-transition temperature range between an upper limit defined
by a transition-onset temperature T, and a lower limi definad by an effectively-zero-
bulk-resistivity intercept temperature Tywo , the transition-onset temperature T, being
greater than or equal to 268°K;
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(b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the
superconductive composition; and

(c) a source capable of providing an electric current to flow in the superconductor

glement.

CLAIM 513 {Currently Amended) An apparatus capable of carrying an electric-current
fiow in a superconductive state at a temperature greater than or equal to 26°K,
comprising:

{a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite refated structurs, the composition comprising a superconductive transition
temperature T, of greater than or equal to 26°K, said superconductive composition
includes at least one element selected from the group consisting of a Group T A
element and at least one element selected from the group consisting of a rare earth

element and a Group il B element;
(b} a temperature controller for capable of maintaining the superconductor element at a
temperature greater than or equal to 26°K and below the superconductor transition T, of

the superconductive composition; and

{¢) a source capable of providing an electric current o flow in the superconductor

element.

CLAIM 514 {Currently Amended) An apparatus for conducting an electric current
essentially without resistive losses, comprising:
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(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a transition metal-oxide
compound comprising a crystal structure comprising a layered characteristic and a
perovskite related structure, the transition metal-oxide compound including at least one
element selected from the group consisting of a Group I A element and at least one
element selected from the group consisting of a rare earth element and a Group I B
element, the composition comprising a superconductive/resistive transition defining a
superconductivefresistive-transition temperature range between an upper limit defined
by a fransition-onset temperature T, and a lower limit defined by an effectively-zero-
bulk-resistivity intercept temperature Tso, the transition-onset temperature T, being

greater than or equal to 26°K;
{b} a temperature controller for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivity intercept temperature Ty of the

superconductive composition; and

(¢} a source capable of providing an electric current {o flow in the superconductor

element.

CLAIM 515 (Currently Ameanded) An apparatus for condugting an electric current

essentially without resistive losses, comprising:

{(a) a superconductor element made of a superconductive composition, the
superconductive composition consisting essentially of a copper-oxide compound
comprising a crystal structure comprising a layered characteristic and a perovskite
related structure, the copper-oxide compound including at least one element selected
from the group consisting of a group Il A element, at least one element selected from
the group consisting of a rare earth element and at least one element selected from the
group consisting of a Group Il B element, the composition comprising a
superconductive-resistive transition temperature defining a superconductivefresistive-

transition temperature range betwesn an upper limit defined by a transition-onset
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temperature T, and a lower limit defined by an effectively-zero-bulk-resistivity intercept
temperature Tpso, the transition-cnset temperature T, being greater than or equat to
26°K;

{b} a temperature controlier for capable of maintaining the superconductor element at a
temperature below the effectively-zero-bulk-resistivily intercept temperature To=¢ of the

superconductive composition; and

(c) a source capable of providing an electric current {o flow in the superconductor

slement.

CLAIM 516 {Currently Amended) An apparatus of claim 148 wherein said means-for-
carnving-a-superconductive-current-is-comprised-of an-oxide composition comprises a

multiphase material comprising a superconductive phase .

CLAIM 517 (Currently Amendad) An apparatus comprising:

a supserconductive surrent-carrying element capable of carrving a superconductive

current comprising a-tem-26aK

T. gregter than or egual tn 26°K:

said superconductive eurrent-carrying element comprises a metallic, oxygen-deficient,
perovskite-like, mixed valent copper compound, said compound comprising a transition

metal. oxvgen and at least one element selected from the group consisting of a first

elament group. a second element group and combinations thereof. wherein said first

element group comprises rare sarth elements, rare earth-like elements and Group 1B

elements and said second element group comprises alkaline earth elements and Group

HA elements..
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CLAIM 518 {Currently Amended) An apparatus according to claim 517, wherein said

superconductive current-carrying element is at a temperature greater than or equal to-
aK 1o 26°K.

CLAIM 518 (Currently Amended) An apparatus according to claim 517, further

including a temperature controlier for capable of maintaining said superconductive

srrent-carrying element at a temperature less than said 1.

CLAIM 520 (Currently Amended) An apparatus according to anyene any one of claims
517, 518 or 518, wherein said superconductive surrent-carmying slement comprises ong
or more of the group consisting of Be, Mg, Ca, Sr, Ba, Ra, S¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho Er, Tm, Yb and Lu,

CLAIM 521 (Currently Amended) An apparatus according to anyense any one of claims
517, 518 or 518, wherein said superconductive surrent-carrying element comprises one
or more of Be, Mg, Ca, Sr, Ba and Ra and one or more of 8¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu Gd, Th, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 522 {Currently Amended) An apparatus comprising:

a superconductive eurrent-carrping element capable of carrving a superconductive

current comprising a-tem-26aK T, greater than or equal {o 26°K:

said superconductive current-carrying element comprises a composition that can be
made according to known principles of ceramic science,_and

said coraposition comprising g transition metal, oxvgen and at least one element

selected from the group consisting of a first element group, a second slement group and

combinations thereof. wherein said first element group comprises rare earth elements,

rare sarth-like elements and Group HIB elements and said second element group

comprises alkaline earth elements and Group A elements.
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CLAIM 523 (Currently Amended) An apparatus according to claim 522, wherein said
superconductive current-carrying element is at a temperature greater than or equal to-
268K 26°K.

CLAIM 524 (Currently Amended) An apparatus according to claim 523, further
including a temperature controlier for capable of maintaining said superconductive
srrent-carrying element at a temperature less than said 1.

CLAIM 525 (Currently Amended) An apparatus according to anyene any one of claims
522, 523 or 524, wherein said superconductive surrent-carmying slement comprises ong
or more of the group consisting of Be, Mg, Ca, Sr, Ba, Ra, S¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 526 (Currently Amended) An apparatus according to anyense any one of claims
522, 523 or 524, wherein said superconductive surrent-carrying element comprises one
or more of Be, Mg, Ca, Sr, Ba and Ra and one or more of 8¢, Y, La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 527 {Currently Amended) An apparatus according o claim 525, wherein said
superconductive eurrent-carrying element comprises a-ransition-metal-a multiphase

material comprising g supercondculive phase.

CLAIM 528 {Currently Amended) An apparatus according to claim 526, wherein said
superconductive current-carrying element comprises atransition-metal-a mulliphase

material comprising g supercondculive phase.

CLAIM 528 {Currently Amended) An apparatus according to claim 522, wherein said
superconductive swrent-carrying element comprises copper oxide.
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CLAIM 530 (Currently Amended) An apparatus according to anyene any one of claims
522, 523 or 524, wherein said superconductive current-carrying element is substantially

perovskite.

CLAIM 531 (Currently Amended) An apparatus according to anyene any one of claims
522, 523 or 524, wherein said superconductive surrent-carrying element comprises a

perovskite-like structure.

CLAIM 532 (Currently Amended) An apparatus according to anyeone any one of claims
522, 523 or 524, wherein said superconductive surrent-carmying slement comprises a

perovskite related structure.

CLAIM 533 (Currently Amended} An apparatus according 1o anyone any one of claims
522, 523 or 524, wherein said superconductive eurrent-camng slement comprises a

nonstoichiometric amount of oxygen.

CLAIM 534 (Currently Amended} An apparatus according to anyone any one of claims
522, 523 or 524, wherein said superconductive surrent-carrying slement comprises a
layered structure.

CLAIM 535 {Currently Amended) An apparatus comprising; a supsrconductor exhibiting
a superconducting onset al an onset temperature greater than or equal {o 26°K, said
superconductor being comprised of at least four elements, none of which is a means for
carrying a superconducting current at a temperalure greater than or equal to 26°K,

means a temperature controller for capable of maintaining said superconductor at an

operating temperature in excess of said onset temperature {o maintain said

superconductor in a superconducting state and means g current source for capable of

passing current through said superconductor while in said superconducting state, said

superconductior comprises a transition metal, pxygen and at least one elament selacted

from the group consisting of a first element group, a second element group and

combinations thereof, wherein said first element group comprises rare earth elements,
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rare earth-like elements and Group HIB elements and said second element group

comprises alkaline earth slements and Group A elements.

CLAIM 536 (Currently Amended) An apparatus comprising:

a means component for carrying a superconductive current exhibiting a

superconductive state at a temperature greater than or equal to 26°K,

a cooler for capable of cooling said composition to a temperature greater than or equal
to 267K at which temperature said means for carrying a superconductive current

exhibits said superconductive state, and

a current source for capable of passing an electrical current through said composition
while said composition is in said superconductive state,_ and

said component comprising a transiion metal, oxvgen and at least one element

selected from the group consisting of a first element group. a second element group and

combinations thereof, wherein said first element group comprises rare earth elements,

rare earth-like slements and Group 1B elements and said second element group

comprises alkaline earth elements and Group HA elements.

CLAIM 537 {Currently Amended) An apparatus comprising:

a metallic, oxygen-deficient, perovskite-like, mixed valent fransition metal composition

exhibiting a superconductive state at a temperature greater than or equal to 26°K,

a temperature controlier capable of maintaining said composition at a temperature
greater than or equal to 26°K at which temperature said composition exhibits said

superconductive state, and
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a current source capable of passing an slectrical current through said composition while
said composition is in said superconductive state; and

said metallic, oxyvaen-deficient. perovskitedike, mixed valent transition metal

composition comprising a fransition metal. oxygen and at least one element selected

from the group consisting of a first element group, a second element group and

gombinations thereof, wherein said first eleament group comprises rare earth elements,

rare earth-like slements and Group HIB elements and said second element group

comprises alkaline earth elements and Group lA elements.

CLAIM 538 {Currently Amended) The apparatus of claim 537, where said means-for-

sareying-a-supercondustive-current metallic, oxvgen-deficient, perovskite-like, mixed
valent transition metal composition is comprised-of a-metal-oxide Jayered.

CLAIM 5392 (Currently Amended) The apparatus of claim 537, where said means-for-

sarpring-a-supercondustive-current metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compoesition is comprised of a-fransition-metal-oxide g mulliphase

material comprising a superconductive phase.

CLAIM 540 (Currently Amended) An apparatus comprising:

a composition comprising oxygen exhibiting a superconductive state at a temperature
greater than or equal to 26°K, a temperature controller for capable of maintaining said
compaosition at a temperature greater than or equal to 26°K at which temperature said

composition exhibits said superconductive stale, and

a source capable of providing an electrical current through said composition while said

composition is in said superconductive state_and

said composition comprising a transition metal and at least one glement selected from

the group consisting of a first element group, a second element group and combinations
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thereof, whersin said first element group comprises rare earth elements. rare earth-like

slements and Group B elements and said second element group comprises alkaline

earth elements and Group HA elements.

CLAIM 541 {Currently Amended) An apparatus according to claim 540, where said
composition is comprised-of a-metal-oxide-layered.

CLAIM 542 {Currently Amended) An apparatus according to claim 541, where said
composition is comprised of of atransiion-metal-oxide at least on e superconductive
phase.

CLAIM 543 (Currently Amended) A combination, comprising:

an oxygen containing composition exhibiting the onsset of a DC substantially zero

resistance state at an onset temperature in excess of 30°K, and

means acurrent source for capable of passing an electrical current through said

composifion while it 1s in said substantially zero resistance state; and

said composition further comprising a transition metal, and at least one element

selected from the group consisting of a first element group, a second element group and

combinations thereof. wherein said first element group comprises rare earth elements.,

rare earth-like elements and Group HIB elements and said second element group

comprises alkaline earth slements and Group A elements.

CLAIM 544 (Previously Presented) An apparatus according to claim 535, wherein said

superconductor can be made according to known principles of ceramic science,

CLAIM 545 (Previously Presented) An apparatus according to claim 536, wherein said
means for carrying a superconductive current can be made according to known
principles of ceramic science.
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CLAIM 548 (Previously Presented} An apparatus according to any one of claims 537,
538 or 539 wherein said composition can be made according to known principles of
caeramic science.

CLAIM 547 (Previously Presented) An apparatus according {0 any one of claims 540,
541 or 542 wherein said composition can be made according to known principles of

ceramic scisnce.

CLAIM 548 (Previously Presented) A combination according to claim 543, whersin said

composition can be made according to known principles of ceramic science.

CLAIM 548 (Currently Amended} An apparatus according 1o anyone any one of claims
486 to 514 or 515, wherein said supsrconductive slement can be made according to

known principles of ceramic science.

CLAIM 550 (Previously Presented) An apparatus according o claim 516, wherein said
means for carrying a superconductive current can be made according to known

principles of ceramic science.

CLAIM 551 (Currently Amended} An apparatus according to anyene any one of claims
517 to 520 or 521, wherein said superconductive current-carrying element can be made
according to known principles of ceramic science.

CLAIM 552 (New)} An apparatus comprising:

a compaosition comprising a transition metal, oxygen and any element selected from the
group consisting of a Group H A element, a rare earth element and a Group 1 B
element, where said composition is a mixed copper oxide having a non-stoichiometric
amount of oxygen therein and exhibiting a superconducting state at a temperature

greater than or equal to 26°K;
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a temperature controlier capable of maintaining said composition in said
superconducting state at a temperature greater than or equal to 26°K; and

a current source capable of passing an electrical current through said composition while
said composition is in said superconducting state.

CLAIM 553 (New). An apparatus comprising:

a composition comprising a transition metal, oxygen and (1) a rare earth element or a
rare earth-like element or a group 1l B element, and/or {2) an alkaline earth element or
a Group A element, where said composition exhibits a superconducting state at a

temperature greater than or equal to 26°K;

a temperature controller capable of maintaining said composition in said

superconducting state at a temperature greater than or equal to 26°K; and

a current source capable of passing an electrical current through said composition while
said composition is in said superconducting state.

CLAIM 554 (New) A combination according to claim 58 wherein said transition metal is

copper,

CLAIM 555 (New) A combination according to claim 58 wherein said transttion metal

oxide 15 copper oxide.

CLAIM 556 (New} An apparatus according to claim 94 wherein said transition metal
oxide is copper axide.

CLAIM 557 (New) An apparatus according to claim 85 wherein said transition metal
oxide is copper oxide.
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CLAIM 558 (New) An apparatus according o claim 96 wherein said transition metal

oxide is copper oxide.

CLAIM 558 (New} A device according to claim 112 wherein said transition metal is

copper.

CLAIM 580 (New) A superconductive apparatus according to claim 132 wherein said
transition metal is copper.

CLAIM 561 (New) A structure comprising:

a circuit comprising a circuit element comprising a material comprising a 1, greater
than or equal to 26°K capabile of carrying a superconducting current:

said material comprises a transition matal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and
combinations thereof,

said first element group comprises rare earth elements, rare earth-like elements and

Group B elements, and

said second element group comprises alkaline earth elements and Group HA elements,
CLAIM 562 (New) An structure according to claim 561 further including a temperature
controfler capable of maintaining said material at a temperature less than or equal to

said to said Te¢.

CLAIM 563 (New) A structure according to claim 561 further including a current source

capable of providing said superconducting current.
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CLAIM 564 (New) A structure according to claim 562 further including a current source

capable of providing said superconducting current.

CLAIM 585 (New) A structure according to claim 561 wherein said material is capabie
of being at a temperature less than or equal to said T and greater than or equal to
26°K.

CLAIM 566 (New) A structure according to claim 562 wherein said material is capable
of being at a temperature less than or equal to said T and greater than or egual to
26°K.

CLAIM 567 (New)} A structure according to claim 5683 wherein said material is capable
of being at a temperature less than or equal to said Ty, and greater than or equal {o

26°K.

CLAIM 568 (New) A structure according to claim 564 wherein said material is capable

of being at a temperature less than equal to said Te and greater than or equal to 268°K.

CLAIM 562 (New) A structure according to claim 561 wherein said material comprises

at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,
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a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a sfructure comprising a perovskite characteristic,

a perovskite related structure,

a crystailine structure,

a layer-like crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,
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a crystailine structure which enhances electron-phonon interactions {o produce
superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline struciure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,

a non-stoiciomeric oxygen content,

a muitivalent material,

a multivalent transition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,
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mixed valent fransition metal ions,

mullivalent ions,

multivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or
neaar rare earth element, AE is an alkaline earth element, TM is a multivalent
transition metal slement having at least two valence states in said ceramic-iike
material, and Q is oxygen wherein the ratio of the amounts of said transition
metal in said two valence staies being determined by the ratio RE; AE,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio (AE RE}Cu is
substantially 2:1

a structure compriging a distorted octahedral oxygen environmeant,

a distorted orthorhombic crystalline structure,

Serial No.. 08/479810
Page 185 of 301 YOR919870074U856



an alkaline sarth element substituted for at least one atom of said rare earth,
rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline earth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline earth-tike doping,

a copper oxide wherein said alkaline earth or alkaline earth element is

atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
glement, or an element with an alkaline sarth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near to the concentration of said
alkaline earth element | alkaline sarth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoes an orthorhombic to tetragonal structural phase

transition,
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a mixed copper oxide doped with an element chosen to result in Cu™ ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results

in Cu™* ions in said material,

a copper oxide wherein at least one other element is an element chosen to
result in the presence of hoth Cu® and Cu™ ions,

a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four elements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,
at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not

superconducting,

a superconductor being an oxide having mutltivalent oxidation states,

a transition metal oxide having substiiutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonen interactions
in said material that said material exhibits said superconductivily,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,
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a composition of the formula Ba,l.awsCusOy wherein x is from about .75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Bal.as,CusOsga.y, wherein x is from about 0.75 10
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes {o about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater

than or equal to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.
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CLAIM 570 (New} A structure according to claim 562 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,

Serial No.. 08/479810
Page 192 of 301 YOR919870074U856



a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes {o about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,

a composition of the formula Bal a:.,CusOs.y, wherein x is from about 0.75 fo
about 1 and y is the oxygen deficiency resulting from annealing said
compaosition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a compaosition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and
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combinations thereof.

CLAIM 571 (New) A structure according to claim 563 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of:

a layered sfructure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type struciure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a subsiantially layered perovskite structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,
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a perovskite-like structure,

a perovskite type structurs,

a structure comprising a perovskite characteristic,

a perovskite related siructure,

a crystalline structure,

a layer-like crysialline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions to produce
superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystaliine structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,
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a ceramic type material,

a stoiciomeric oxygen content,

a non-stoiciomeric oxygen content,

a multivalent material,

a multivalent transition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent transition metal ions,

muttivalent ions,

muttivalent transition metal ions,

mutltivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,
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a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or
near rare earth element, AE is an alkaline earth element, TM is a multivalent
transition metal element having at least two valence states in said ceramic-tike
material, and O is oxygen wherein the ratio of the amounts of said transition
metatl in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio {AE RE).Cu is
substantially 1.1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE} where the ratic (AE,RE)Cu is
substantially 2.1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalline structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed fransition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline earth doping,
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a substituted transition metal oxide,
a mixed oxide with alkaline earth-like doping,

a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near {o the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result Iin Cu™ ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which resulis
in Cu™ ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu®* and Cu™ ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equal to 26°K,
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at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor baing an oxide having multivalent oxidation states,

a transition metal oxide having substifutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions
in said material that said material exhibits said superconductivity,

a crystailine mixed valent oxide having a layser-like siructure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La,.sCusOy wherein x is from about 8.75 to
about 1 and y 18 the oxygen deficiency rasulting from annealing said
compasition at temperatures from about 540°C to about 8950°C and for times of
about 15 minutes {o about 12 hours, said composition having a metal oxide
phase which axhibits a superconducting state at a critical temperature greater

than or equal to 26°K,

a composition of the formula BalasCusOsz.yy, wherein x 1s from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said compaosition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a compaosition wherein al least one element is in a nonstoichiometric atomic
proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed

valent {ransition metal compound, and

combinations thereof.
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CLAIM 572 (New) A structure according o claim 564 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide matenal including an alkaline earth element (AE)and a
rare earth or rare earth-like element (RE} where the ratio {AERE)Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio {AE RE).Cu is
substantially 2.1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalling structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline earth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline earth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,

a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonon interactions

in said material that said material exhibiis said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,l.a,sCusOy wherein x is from about .75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater

than or egual to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.

CLAIM 573 (New) A structure according to claim 565 wherein said material comprises

at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially layered perovskite structure,

a substantially layered perovskite crystal structure,

a perovskite structure,
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a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a structure comprising a perovskite characleristic,

a perovskite related structure,

a crystailine structure,

a layer-like crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystalline structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalliine structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,
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a ceramic characteristic,

a ceramic type material,

a stoiciomernc oxygen content,

a non-stoiciomeric oxygen content,

a muitivalent material

a multivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent fransition metal ions,

muttivalent ions,

mutltivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,
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a ceramic-ike material in the RE-AE-TM-0 system, where RE is a rare earth or
near rare earth element, Ak is an alkaline earth element, TM is a multivalent
transition metal slement having at least two valence states in said ceramic-iike
material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio (AE RE)Cu is
subsiantially 2:1

a structure comprising a distorted octahedral oxygen environmant,

a distorted orthorhombic crystalline structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said maierial

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,
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a substituted transition metal oxide,
a mixed oxide with alkaline earth-tike doping,

a copper oxide wherein said alkaline earth or alkaline earth element is

atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
glement, or an element with an alkaline sarth characteristic where the
concentration of said atkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near to the concentration of said
alkaline earth element | alkaline sarth ke element or said element with an
alkaline earth characteristic whers the superconducting copper oxide phase in
said material undergoes an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result In Cu™ ions in
said maternial,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu™ ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu®" and Cu™ ions,

a substituted copper oxide exhibiting mixed valence statesg,
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a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equat to 26°K,

at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not

superconducting,

a superconductor being an oxide having mutltivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 9580°C and for times of
about 15 minutes to about 12 hours, said composition having a mstal oxide
phase which exhibits a superconducting state at a critical {emperature greater
than or equal 1o 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
compasition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which axhibits a superconducting state at a critical temperature greater

than or equal to 267K,
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a composition wherein at least one element is in a nonstoichiometric atomic
proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
vatent transition metal compound, and

combinations thereof.

CLAIM 574 (New) A structure according to claim 566 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially layered perovskite structure,
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a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-fike crystailine structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystalline structure which enhances electron-phonon interactions to produce
superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,
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a ceramic-like material

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,

a non-sioiciomeric oxygen content,

a multivalent material,

a multivalent fransition metal,

a transition matal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent transition metal ions,

multivalent ions,

mittivalent transition metal ions,

multivalent copper,

multivalent copper ions,
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mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0O system, where RE is a rare earth or
near rare earth element, AE is an alkaline earth element, TM is a multivalent
transition metal element having at least two valence states in said ceramic-like
material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline sarth element (Ak) and a
rare earth or rare earth-like element (RE) where the ratio {AE.RE):Cu is

substantially 1.1,

a mixed copper oxide material including an alkaline sarth element (Ak) and a
rare earth or rare earth-like element (RE) where the ratio (AE,RE).Cuis
substantially 2:1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalline structure,

an altkaline earth element substituted for at least one atom of said rare earth,
rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,
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a mixed oxide with atkaline earth doping,
a substituted transifion metal oxide,
a mixed oxide with alkaline earth-like doping,

a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline sarth like
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
glement with an alkaline earth characteristic is near ¢ the conceniration of said
alkaline earth element | alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phasge in
said material undergoes an orthorhombic to tefragonal structural phase
transition,

a mixed copper oxide doped with an element chosen to result in Cu™ ions in

said material,
a doped transition metal oxide,

a copper oxide wherein at least one other element is an element which resulis

in Cu™ ions in said materia,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu** and Cu®" ions,

a substituted copper oxide exhibiting mixed valence states,
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a superconductor being comprised of at least four elements, none of which is

itself superconducting at a femperature greater than or equatl to 26°K,

at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which #tself is not

superconducting,

a superconductor being an oxide having mudtivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonen interactions

in said material that said material exhibits said superconductivily,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula BaxlaxwsCusOv wherein x is from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas,CusQsa.y, wherein x is from about 0.75 to
about 1 and y is the axygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,
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a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.
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CLAIM 575 (New)} A structure according to claim 567 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is

atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
glement, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near {0 the concentration of said
alkaline earth element | alkaline earth like element or said element with an
alkaline earth characteristic whers the superconducting copper oxide phase in
said material undergoes an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result in Cu®* ions in

said material,
a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which resuilis

in Cu™* ions in said material,

a copper oxide wherein at least one other element is an element chosen to
result in the presence of both Cu®* and Cu™ ions,

a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,

a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonon interactions

in said material that said material exhibiis said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,l.a,sCusOy wherein x is from about .75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater

than or egual to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.
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CLAIM 576 (New) A structure according to claim 568 said material comprises at least
one phase which comprises a property selected from the group consisting of.

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes o about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,

a composition of the formula Bal a:.,CusOs.y, wherein x is from about 0.75 fo
about 1 and y is the oxygen deficiency resulting from annealing said
compaosition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a compaosition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and
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combinations thereof.
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CLAIM 577 (New) A structure according to claim 561, wherein said transition metal is
selected from the group consisting of copper, nickel and chromium,

CLAIM 578 (New) A structure according to claim 561 wherein said rare sarth-like
elements comprise a rare earth characteristic.

CLAIM 579 (New) A structure according o claim 561 wherein said composition
comprises ane or more of Be, Mg, Ca, 81, Ba, Ra, 8¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu

CLAIM 580 (New) A structure according to claim 561 wherein said composition
comprises one or more of one or more of of Be, Mg, Ca, 8r, Ba and Ra and one or more
of S¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 581 (New) A structure according to claim 561 wherein said material can be

made according to known principles of ceramic science.

CLAIM 582 (New) A structure according to claim 581 wherein said material comprises

a metallic, oxygen-deficient, perovskite-like, mixed valent transition metal compound.

CLAIM 583 (New) A structure according to claim 581 wherein said material comprises

a metallic, oxygen-deficient, perovskite-like, mixed valent copper compound.

CLAIM 584 (New) A structure according to claim 561 wherein said material comprises

a multiphase material wherein at least one phase exhibits superconductivily.

CLAIM 585 (New} A structure according to claim 581 wherein said structure is selected

from the group consisting of an apparatus, a device and a combination.
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CLAIM 586 (New)} A structure according to claim 561 wherein said material comprises
at least one element selected from each of said first element group and said second

element group.

CLAIM 587 (New)} A structure according to any one of claims 561 to 585 or 586 wherein
said structure is selected from the group consisting of:

a power generation device,

an electrical power transmission device,

an eleclrical power transmission element,

a coil,

a magnet,

a plasma device,

a nuclear device,

a nuclear magnetic resonace device,

a nuclear magnetic imaging device,

a magnstic levitation device,

a power gerneation system,

a thermonuciear fusion device,

a switching device,

a Josephson junction device,

an electrical packaging device,

a circuit device,

a electronic instrumentation device,

a magnetic sucepiomoter, and

a magnetometer.

CLAIM 588 (New} A structure according to any one of claims 561 to 586 or 587 wherein
said structure is a coil comprised of said material,

CLAIM 589 (New) A structure according to claim 588 wherein said material possesses
substantially zero electrical resistance.
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CLAIM 580 (New) A structure according to claim 588 wherein said coil possesses

substantially zero electrical resistance.

CLAIM 591 A structure according to claim 561 where in said structure is selected from

the group consisting of a device, an apparatus, a circuit and a combination.

CLAIM 592 (New) A structure according to any one of claims 561 o 580 or 591 wherein
said material possesses substantially zero electrical resistance.

CLAIM 583 (New) A structure according to any one of claims 561 to 586 or 587 wherein
said circul element has an input capable of receiving an inpuf current and an output
capable of oculputting an outpul current through substantially zero electrical resistance.

between said input and said output.

CLAIM 584 (New) A structure according to claim 5983 wherein said material possesses

substantially zero electrical resistance.

CLAIM 585 (New) A structure according to any one of claims 561 to 586 or 587 wherein
said circuit element has an input capable of receiving an input current and an output
capable of outputting an output through substantially zero electrical resistance. betwsen

said input and said output,

CLAIM 586 (New) A structure according to claim 585 wherein said material possesses

substantially zero electrical resistance.

CLAIM 597 (New} A structure according to any one of claims 561 to 580 or 591 wherein
said structure is designed for said circuif element to be capable of carrying said

superconducting current.
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CLAIM 588 (New) A structure according to claim 597 wherein said material possesses

substantially zero electrical resistance.

CLAIM 598 (New)} A structure according to claim 583 wherein said structure is designed
for said circuit element {0 be capable of carrying said superconducting current.

CLAIM 800 (New) A structure according to claim 599 wherein said material possesses
substantially zero electrical resistance.

CLAIM 601 (New) A structure according to claim 595 wherein said structure is designed

for said circulf element 1o be capable of carrying said superconducting current.

CLAIM 602 (New) A structure according to claim 601 wherein said material possesses

substantially zero electrical resistance.

CLAIM 803 (New) A structure according to any one of claims 561 {o 586 or 587 wherein
said circuit element is capable of carrying a superconducting current flowing therein

through substantially zero electrical resistance.

CLAIM 604 (New) A struclure according to claim 603 wherein said material possesses

substantially zero electrical resistance.
CLAIM 805 (New) A structure comprising:
a circuit comprising a circuit element comprising a material comprising a T, greater than

or equal to 26°K, said material exhibiting a substantially zero resistance 1o the flow of

electrical current therethrough when in a superconducting state;
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said material comprises a transition metal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and
combinations thereof,;

said first element group comprises rare earth elements, rare sarth-like elements and
Group HIB elements, and

said second element group comprises alkaline earth elements and Group A elements.

CLAIM 808 (New} An structure according to claim 805 further including a temperature
controfler capable of maintaining said material at a temperature less than or equal to

said to said Te.

CLAIM 807 (New) A structure according to claim 605 further including a current source

capable of providing said superconducting current.

CLAIM 808 (New) A structure according to claim 606 further including a current source
capable of providing said superconducting current.

CLAIM 609 {(New) A structure according to claim 605 wherein said material is capable
of baing at a temperature less than or equal {0 said T and greater than or equal {o
26°K.

CLAIM 610 {(New) A structure according to claim 602 wherein said material is capable
of being at a temperature less than or equal to said Tg and greater than or equal to
26°K.
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CLAIM 611 (New)} A structure according to claim 607 wherein said material is capable
of being at a temperature less than or equal to said Tg and greater than or equal to
26°K.

CLAIM 612 (New} A structure according to claim 608 wherein said material is capable

of being at a temperature less than equal fo said Te and greater than or equal fo 26°K.

CLAIM 613 (New) A structure according to claim 605 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially lavered crystalline structure,

a layered-like struciure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially layered perovskite structure,

a substantially layered perovskite crystal structure,
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a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a structure comprising a perovskite characternstic,

a perovskite related structure,

a crystalline structure,

a layer-iike crysialline structure,

a structure which is structurally substantially similar to an orthorhombic-
tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions to produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystaliine structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,
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a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,

a non-stoiciomeric oxygen content,

a mutltivalent material,

a muitivalent transition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent transition metal ions,

mutltivalent ons,

muttivalent transition metal ions,

muttivalent copper,

multivalent copper ions,

mixed valent copper,
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mixed valent copper ons,

a ceramic-like material in the RE-AE-TM-0O system, where RE is a rare earth or
near rare earth element, AE is an alkaline sarth element, TM is a multivalent
transition metal element having at least two valence states in said ceramic-like

material, and O is oxygen wherein the ratio of the amounts of said transition

metal in said two valence states being determined by the ratio RE: AL,

a mixed copper oxide material including an alkaline sarth slement (AE) and a
rare earth or rare earth-like element (RE) where the ratio (AE.RE):Cuis
substantially 1.1,

a mixed copper oxide material including an alkaline sarth element (Ak) and a
rare earth or rare earth-like element (RE) where the ratio (AE,RE).Cuis
substantially 2:1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalline structure,

an altkaline earth element substituted for at least one atom of said rare earth,
rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,
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a mixed oxide with atkaline earth doping,
a substituted transifion metal oxide,
a mixed oxide with alkaline earth-like doping,

a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline sarth like
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
glement with an alkaline earth characteristic is near ¢ the conceniration of said
alkaline earth element | alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phasge in
said material undergoes an orthorhombic to tefragonal structural phase
transition,

a mixed copper oxide doped with an element chosen to result in Cu™ ions in

said material,
a doped transition metal oxide,

a copper oxide wherein at least one other element is an element which resulis

in Cu™ ions in said materia,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu** and Cu®" ions,

a substituted copper oxide exhibiting mixed valence states,
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a superconductor being comprised of at least four elements, none of which is

itself superconducting at a femperature greater than or equatl to 26°K,

at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not

superconducting,

a superconductor being an oxide having mudtivalent oxidation states,

a transition metal oxide having substifutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonon interactions
in said material that said material exhibits said superconductivity,

a crystailine mixed valent oxide having & layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La,sCusOy wherein x is from about 0.75 to
about 1 and y is the oxygen deficiency resulting from annealing said
compaosition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas CusQOsea.yy, wherein x is from about 0.75 1o
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 9580°C and for times of

about 15 minutes to about 12 hours, said composition having a metal oxide
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phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition wherein at |east one element is in a nonstoichiometric atomic
proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed

valent transition metal compound, and

combinations thereof.
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CLAIM 614 (New} A structure according to claim 606 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes o about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,

a composition of the formula Bal a:.,CusOs.y, wherein x is from about 0.75 fo
about 1 and y is the oxygen deficiency resulting from annealing said
compaosition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a compaosition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and
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combinations thereof.

CLAIM 815 (New) A structure according to claim 607 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of:

a layered sfructure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type struciure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a subsiantially layered perovskite structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,
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a perovskite-like structure,

a perovskite type structurs,

a structure comprising a perovskite characteristic,

a perovskite related siructure,

a crystalline structure,

a layer-like crysialline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions to produce
superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystaliine structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,
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a ceramic type material,

a stoiciomeric oxygen content,

a non-stoiciomeric oxygen content,

a multivalent material,

a multivalent transition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent transition metal ions,

muttivalent ions,

muttivalent transition metal ions,

mutltivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,
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a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or
near rare earth element, AE is an alkaline earth element, TM is a multivalent
transition metal element having at least two valence states in said ceramic-tike
material, and O is oxygen wherein the ratio of the amounts of said transition
metatl in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio {AE RE).Cu is
substantially 1.1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE} where the ratic (AE,RE)Cu is
substantially 2.1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalline structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed fransition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline earth doping,
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a substituted transition metal oxide,
a mixed oxide with alkaline earth-like doping,

a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near {o the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result Iin Cu™ ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which resulis
in Cu™ ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu®* and Cu™ ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equal to 26°K,
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at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor baing an oxide having multivalent oxidation states,

a transition metal oxide having substifutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions
in said material that said material exhibits said superconductivity,

a crystailine mixed valent oxide having a layser-like siructure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La,.sCusOy wherein x is from about 8.75 to
about 1 and y 18 the oxygen deficiency rasulting from annealing said
compasition at temperatures from about 540°C to about 8950°C and for times of
about 15 minutes {o about 12 hours, said composition having a metal oxide
phase which axhibits a superconducting state at a critical temperature greater

than or equal to 26°K,

a composition of the formula BalasCusOsz.yy, wherein x 1s from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said compaosition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a compaosition wherein al least one element is in a nonstoichiometric atomic
proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed

valent {ransition metal compound, and

combinations thereof.
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CLAIM 818 (New) A structure according to claim 698 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide matenal including an alkaline earth element (AE)and a
rare earth or rare earth-like element (RE} where the ratio {AERE)Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio {AE RE).Cu is
substantially 2.1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalling structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline earth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline earth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,

a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonon interactions

in said material that said material exhibiis said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,l.a,sCusOy wherein x is from about .75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater

than or egual to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.

CLAIM 617 (New) A structure according to claim 609 wherein said material comprises

at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially layered perovskite structure,

a substantially layered perovskite crystal structure,

a perovskite structure,
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a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a structure comprising a perovskite characleristic,

a perovskite related structure,

a crystailine structure,

a layer-like crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystalline structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalliine structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,
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a ceramic characteristic,

a ceramic type material,

a stoiciomernc oxygen content,

a non-stoiciomeric oxygen content,

a muitivalent material

a multivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent fransition metal ions,

muttivalent ions,

mutltivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,
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a ceramic-ike material in the RE-AE-TM-0 system, where RE is a rare earth or
near rare earth element, Ak is an alkaline earth element, TM is a multivalent
transition metal slement having at least two valence states in said ceramic-iike
material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE) and a
rare earth or rare earth-like element (RE) where the ratio (AE RE)Cu is
subsiantially 2:1

a structure comprising a distorted octahedral oxygen environmant,

a distorted orthorhombic crystalline structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said maierial

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,
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a substituted transition metal oxide,
a mixed oxide with alkaline earth-tike doping,

a copper oxide wherein said alkaline earth or alkaline earth element is

atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
glement, or an element with an alkaline sarth characteristic where the
concentration of said atkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near to the concentration of said
alkaline earth element | alkaline sarth ke element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoes an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result In Cu™ ions in
said maternial,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu™ ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu®" and Cu™ ions,

a substituted copper oxide exhibiting mixed valence statesg,
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a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equat to 26°K,

at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not

superconducting,

a superconductor being an oxide having mutltivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 9580°C and for times of
about 15 minutes to about 12 hours, said composition having a mstal oxide
phase which exhibits a superconducting state at a critical {emperature greater
than or equal 1o 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
compasition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which axhibits a superconducting state at a critical temperature greater

than or equal to 267K,
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a composition wherein at least one element is in a nonstoichiometric atomic
proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
vatent transition metal compound, and

combinations thereof.

CLAIM 618 (New)} A structure according to claim 610 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of:

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially layered perovskite structure,
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a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,

a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-fike crystailine structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystalline structure which enhances electron-phonon interactions to produce
superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a structure comprising enhanced polaron formation,

a ceramic material,
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a ceramic-like material

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,

a non-sioiciomeric oxygen content,

a multivalent material,

a multivalent fransition metal,

a transition matal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valent ions,

mixed valent transition metal ions,

multivalent ions,

mittivalent transition metal ions,

multivalent copper,

multivalent copper ions,
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mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0O system, where RE is a rare earth or
near rare earth element, AE is an alkaline earth element, TM is a multivalent
transition metal element having at least two valence states in said ceramic-like
material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline sarth element (Ak) and a
rare earth or rare earth-like element (RE) where the ratio {AE.RE):Cu is

substantially 1.1,

a mixed copper oxide material including an alkaline sarth element (Ak) and a
rare earth or rare earth-like element (RE) where the ratio (AE,RE).Cuis
substantially 2:1

a structure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystalline structure,

an altkaline earth element substituted for at least one atom of said rare earth,
rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,
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a mixed oxide with atkaline earth doping,
a substituted transifion metal oxide,
a mixed oxide with alkaline earth-like doping,

a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline sarth like
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
glement with an alkaline earth characteristic is near ¢ the conceniration of said
alkaline earth element | alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phasge in
said material undergoes an orthorhombic to tefragonal structural phase
transition,

a mixed copper oxide doped with an element chosen to result in Cu™ ions in

said material,
a doped transition metal oxide,

a copper oxide wherein at least one other element is an element which resulis

in Cu™ ions in said materia,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu** and Cu®" ions,

a substituted copper oxide exhibiting mixed valence states,
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a superconductor being comprised of at least four elements, none of which is

itself superconducting at a femperature greater than or equatl to 26°K,

at least four elements, none of which is itself a superconductor,

a superconductor being comprised of said transition element which itself is not

superconducting,

a superconductor being an oxide having mudtivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonen interactions

in said material that said material exhibits said superconductivily,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula BaxlaxwsCusOv wherein x is from about 0.75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas,CusQsa.y, wherein x is from about 0.75 to
about 1 and y is the axygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,
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a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.
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CLAIM 619 (New} A structure according to claim 611 wherein said material comprises
at least one phase which comprises a property selected from the group consisting of;

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is

atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth like
glement, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
element with an alkaline earth characteristic is near {0 the concentration of said
alkaline earth element | alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoes an orthorhombic to tetragonal structural phase

transition,

a mixed copper oxide doped with an element chosen to result in Cu®* ions in

said material,
a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which resuilis

in Cu™* ions in said material,

a copper oxide wherein at least one other element is an element chosen to
result in the presence of both Cu®* and Cu™ ions,

a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four elements, none of which is
itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,

a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient to produce sufficient electron-phonon interactions

in said material that said material exhibiis said superconductivity,

a crystalline mixed valent oxide having a layer-like structurs,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,l.a,sCusOy wherein x is from about .75 to
about 1 and vy is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition of the formula Balas.CusOse.y, wherein x is from about 0.75 {o
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater

than or egual to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;
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a composition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and

combinations thereof.
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CLAIM 620 (New)} A structure according to claim 618 said material comprises at least
one phase which comprises a property selected from the group consisting of.

a layered structure,

a layered crystalline structure,

a substantially layered structure,

a substantially layered crystalline structure,

a layered-like structure,

a layered-type structure,

a layered characteristic,

a layered perovskite structure,

a layered perovskite crystal structure,

a substantially lavered perovskile structure,

a substantially layered perovskite crystal structure,

a perovskite structure,

a substantially perovskite structure,

a perovskite-like structure,
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a perovskite type structure,

a structure comprising a perovskite characteristic,

a perovskite related structure,

a crystalline structure,

a layer-tike crystalline structure,

a structure which is structurally substantially similar to an orthorhombic-

tetragonal phase of said material,

a crystailine structure which enhances electron-phonon interactions {o produce

superconductivity,

a structure enhancing the number of Jahn-Teller polarons in said material,

a distorted crystalline structure characterized by an oxygen deficiency,

a sfructure comprising enhanced polaron formation,

a ceramic material,

a ceramic-like material,

a ceramic characteristic,

a ceramic type material,

a stoiciomeric oxygen content,
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a non-stoiciomeric oxygen conient,

a mulitivalent material,

a muitivalent fransition metal,

a transition metal element capable of exhibiting multivalent states,

a mixed valent material,

mixed valeni ions,

mixed valent fransition metal ions,

multivalent ions,

muttivalent transition metal ions,

multivalent copper,

multivalent copper ions,

mixed valent copper,

mixed valent copper ions,

a ceramic-like material in the RE-AE-TM-0 system, where RE is a rare earth or

near rare earth element, Ak is an alkaling sarth element, TM is a multivalent

transition metal element having at least two valence states in said ceramic-like
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material, and O is oxygen wherein the ratio of the amounts of said transition
metal in said two valence states being determined by the ratio RE: AE,

a mixed copper oxide material including an alkaline earth element {AE} and a
rare earth or rare earth-like element (RE} where the ratio (AE,RE).Cu is
substantially 1:1,

a mixed copper oxide material including an alkaline earth element (AE}and a
rare earth or rare earth-like element (RE) where the ratio (AERE):Cu is
subsiantially 2:1

a sfructure comprising a distorted octahedral oxygen environment,

a distorted orthorhombic crystaliine structure,

an alkaline earth element substituted for at least one atom of said rare earth,

rare earth-like element or rare earth characteristic in said material

a transition metal oxide,

a mixed transition metal oxide,

a copper oxide,

a mixed oxide,

a mixed oxide with alkaline sarth doping,

a substituted transition metal oxide,

a mixed oxide with alkaline sarth-like doping,
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a copper oxide wherein said alkaline earth or alkaline earth element is
atomically large with respect to copper,

a copper oxide doped with an alkaline earth element, alkaline earth ke
element, or an element with an alkaline earth characteristic where the
concentration of said alkaline earth element, alkaline earth like element, or said
elemant with an alkaline earth characteristic is near to the concentration of said
alkaline earth element , alkaline earth like element or said element with an
alkaline earth characteristic where the superconducting copper oxide phase in
said material undergoss an orthorhombic to tetragonal structural phase
transition,

a mixed copper oxide doped with an element chosen 1o result in Cu® ions in
said material,

a doped fransition metal oxide,

a copper oxide wherein at least one other element is an element which results
in Cu® ions in said material,

a copper oxide wherein at least one other element is an element chosen to

result in the presence of both Cu* and Cu®' ions,
a substituted copper oxide exhibiting mixed valence states,

a superconductor being comprised of at least four slements, none of which is

itself superconducting at a temperature greater than or equal to 26°K,

at least four elements, none of which is itself a superconductor,
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a superconductor being comprised of said transition element which itself is not
superconducting,

a superconductor being an oxide having multivalent oxidation states,
a transition metal oxide having substitutions therein, the amount of said
substitutions being sufficient {o produce sufficient electron-phonon interactions

in said material that said material exhibits said superconductivity,

a crystalline mixed valent oxide having a layer-like structure,

at least one element in a nonstoichiometric atomic proportion,

a composition of the formula Ba,La.sCusOy wherein x is from about 0.75 to
about 1 and y is the oxygen deficiency resulting from annealing said
composition at temperatures from about 540°C to about 950°C and for times of
about 15 minutes {o about 12 hours, said composition having a matal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal fo 26°K,

a composition of the formula Bal a:.,CusOs.y, wherein x is from about 0.75 fo
about 1 and y is the oxygen deficiency resulting from annealing said
compaosition at temperatures from about 540°C to about 850°C and for times of
about 15 minutes to about 12 hours, said composition having a metal oxide
phase which exhibits a superconducting state at a critical temperature greater
than or equal to 26°K,

a composition wherein at least one element is in a nonstoichiometric atomic

proportion;

a compaosition comprising a metallic, oxygen-deficient, perovskite-like, mixed
valent transition metal compound, and
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combinations thereof.
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CLAIM 621 (New) A structure according to claim 605, wherein said transition metal is
selected from the group consisting of copper, nickel and chromium,

CLAIM 822 (New) A structure according to claim 605 wherein said rare sarth-like
elements comprise a rare earth characteristic

CLAIM 623 (New) A structure according o claim 605 wherein said composition
comprises ane or more of Be, Mg, Ca, 81, Ba, Ra, 8¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu,
Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu

CLAIM 624 (New) A structure according to claim 805 wherein said composition
comprises one or more of one or more of of Be, Mg, Ca, 8r, Ba and Ra and one or more
of S¢, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

CLAIM 625 (New) A structure according to claim 605 wherein said material can be

made according to known principles of ceramic science.

CLAIM 626 (New) A structure according to claim 605 wherein said material comprises

a metallic, oxygen-deficient, perovskite-like, mixed valent transition metal compound.

CLAIM 627 (New) A structure according to claim 605 wherein said material comprises

a metallic, oxygen-deficient, perovskite-like, mixed valent copper compound.

CLAIM 628 (New) A structure according to claim 605 wherein said material comprises

at least one phase that exhibits supsrconductivity.

CLAIM 629 (New} A structure according to claim 605 wherein said structure is selected

from the group consisting of an apparatus, a device and a combination.
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CLAIM 630 (New} A structure according to claim 605 wherein said material comprises
at least one element selected from each of said first element group and said second

element group.

CLAIM 631 (New)} A structure according to any one of claims 805 to 629 or 630 wherein
said structure is selected from the group consisting of:

a power generation device,

an electrical power transmission device,

an eleclrical power transmission element,

a coil,

a magnet,

a plasma device,

a nuclear device,

a nuclear magnetic resonace device,

a nuclear magnetic imaging device,

a magnstic levitation device,

a power gerneation system,

a thermonuciear fusion device,

a switching device,

a Josephson junction device,

an electrical packaging device,

a circuit,

a electronic instrumentation device,

a magnetic sucepiomoter, and

a magnetometer.

CLAIM 632 (New} A structure according to any one of claims 805 to 830 or 531 wherein
said structure is a coil comprised of said material,

CLAIM 833 (New) A structure according to claim 632 wherein said material possesses
substantially zero electrical resistance.
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CLAIM 634 (New) A structure according to claim 832 wherein said coil possesses

substantially zero electrical resistance.

CLAIM 635 A structure according to claim 605 where in said structure is selected from

the group consisting of a device, an apparatus, a circuit and a combination.

CLAIM 636 (New) A structure according 10 any one of claims 605 {o 634 or 635 wherein
said material possesses substantially zero electrical resistance.

CLAIM 637 (New) A structure according to any one of claims 805 to 630 or 631 wherein
said circul element has an input capable of receiving an inpuf current and an output
capable of oculputting an outpul current through substantially zero electrical resistance.

between said input and said output.

CLAIM 838 (New) A structure according to claim 637 wherein said material possesses

substantially zero electrical resistance.

CLAIM 632 (New) A structure according to any one of claims 605 to 630 or 631 wherein
said circuit element has an input capable of receiving an input current and an output
capable of outputting an output through substantially zero electrical resistance. betwsen

said input and said output,

CLAIM 840 (New) A structure according to claim 639 wherein said material possesses

substantially zero electrical resistance.

CLAIM 641 (New} A structure according to any one of claims 805 to 834 or 635 wherein
said structure is designed for said circuif element to be capable of carrying said

superconducting current.
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CLAIM 642 (New) A structure according to claim 641 wherein said material possesses
substantially zero electrical resistance.

CLAIM 643 (New)} A structure according to claim 637 wherein said structure is designed

for said circuit element {0 be capable of carrying said superconducting current.

CLAIM 644 (New) A structure according to claim 643 wherein said material possesses
substantially zero electrical resistance.

CLAIM 645 (New) A structure according to claim 638 wherein said structure is designed

for said circulf element 1o be capable of carrying said superconducting current.

CLAIM 646 (New) A structure according to claim 645 wherein said material possesses

substantially zero electrical resistance.

CLAIM 847 (New) A structure according to any one of claims 605 {o 630 or 831 wherein
said circuit element is capable of carrying a superconducting current flowing therein
through substantially zero electrical resistance.

CLAIM 648 (New) A struclure according to claim 647 wherein said material possesses

substantially zero electrical resistance.

CLAIM 849 (New) A structure according to claim 588 wherein said coil is capable of
carriyng a_superconducting current flowing therein without a source providing for said

superconducting current.

CLAIM 650 (New) A structure according to any one of claims 561 to 586 or 587 wherein
said circuit element is capable of carriyng a superconducting current flowing therein

without a source providing for said superconducting current,
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CLAIM 651 (New) A structure according to claim 632 wherein said coil is capable of
carriyng a superconducting current flowing therein without & source providing for said

superconducting current when in a superconducting state.

CLAIM 852 (New) A structure according to any one of claims 605 {o 630 or 831 wherein
said circuit element is capable of carriyng a superconducting current flowing therein
without a source providing for said superconducting curent when in a superconducting

state,

CLAIM 853 {New)} A structure comprising:

a circuit comprising a circuit element comprising a material having a T, greater than or

equal to 26°K capable of carrying a supsrconducting current:
said material comprises a transition metal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and

cambinations thereof;

said first element group comprises rare earth elements, rare earth-like elements and
Group HIB elements, and

said second element group comprises alkaline earth slements and Group 1A elements.

CLAIM 654 (New} A structure comprising:

a circuif comprising a circutt element comprising a material with a T, greater than or
equal to 26°K capable of carrying a superconducting currernt:

said material comprises a transition metal, oxygen and at least one element selecied
from the group consisting of a first element group, a second element group and

combinations thereof,
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said first element group comprises rare earth elements, rare earth-like elements and
Group HIB elements, and

said second element group comprises alkaline earth elements and Group A elements.

CLAIM 855 (New) A structure comprising:

a circuit comprising a circuit element comprising a material possessing a 1. greater than

or equal to 26°K capable of carrying a superconducting current;

said material comprises a transition metal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and
combinations thereof;

said first element group comprises rare earth elements, rare earth-like elements and

Group HIB elements, and

said second element group comprises alkaline earth elements and Group lIA elements.

CLAIM 656 {(New} A structure comprising:

a circuit comprising a circuit element comprising a material having a T, greater than or
equal to 26°K, said material exhibiting a substantially zero resistance to the flow of

electrical current therethrough when in a superconducting state;

said material comprises a transition metal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and
combinations thereof;

said first element group comprises rare earth elements, rare earth-like elements and
Group HIB elements, and
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said second element group comprises alkaline earth elements and Group A elements.

CLAIM 857 (New) A structure comprising:

a circuif comprising a circuit element comprising a material with a T, greater than or
equal to 26°K, sald material exhibiting a substantially zero resistance to the flow of

electrical current therethrough when in a superconducting state;

said material comprises a transition metal, oxygen and at least one element selected
from the group consisting of a first element group, a second element group and
combinations thereof,

said first element group comprises rare earth elements, rare earth-like elements and
Group B elements, and

said second element group comprises alkaline earth elements and Group 1A elements.
CLAIM 658 (New) A structure comprising:

a circuit comprising a circuit glement comprising a material possessing a 1. greater than
or equal to 26°K, said material exhibiting a substantially zero resistance to the flow of
electrical current therethrough when in a superconducting state;

said material comprises a transition metal, oxygen and at least one element selscted
from the group consisting of a first element group, a second element group and

combinations thereof,;

said first element group comprises rare earth elements, rare earth-like elements and

Group HIB elements, and
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said second element group comprises alkaline earth elements and Group HA elements,

CLAIM 659 A structure according to any one of claims 561, 6805, 653 to 657 or 658
wherein said rare-earth ike elements include elements having a rare earth
characteristic.
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